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1 FEFFHRAAE

1.1 KMP
/*
*x next[] BIENX: x[i-next[i]...i-1]=x[0...next[i]-1]
* next[i] KR x[i-z...i-1]=x[0...z-1] BRX z & (M x HNEFLTE)
*/
void kmp_pre(char x[],int m,int next[]){
int i,j;
j=next[0]=—1;
i=0;
while(i<m){
while(—1!=j && x[i]!=x[j])j=next[j];
next[++i]=++j;
+
}
/ *
* kmpNext[i] BIEE :next'[i]l=next[next[...[next[i]]]](&EZ|
next'[i]1<0 TFE x[next'[i]]!=x[1])
* X FERITRAC TR AT AR —LE
*/
void preKMP(char x[],int m,int kmpNext[]){
int i,j;
j=kmpNext[0]=—1;
1=0;
while(i<m){
while(—1!=j && x[i]!=x[j])j=kmpNext[j];
if(x[++i]==x[++j])kmpNext[i]=kmpNext[j];
else kmpNext[i]=7;
+
}
/ *
* 1REl x £ y PHEIIAXRE, TUEE
*/
int next[10010];

int KMP_Count(char x[],int m,char y[],int n){//x 2&RE, v E2FF
int i,7;
int ans=0;
//prekKMP(x,m,next) ;
kmp_pre(x,m,next) ;

i=j=0;
while(i<n){
while(—1!=j && y[i]!=x[j])j=next[j];
T+t
if(j>=m){
ans++;
j=next[j];
}
}

return ans;
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}
[/ POJ 3167

/*

* POJ 3167 Cow Patterns

183 B A LUEEN AR 3 TUAL (o) 2
SEERBHETKD, FEREIRN S TEBMAE
tbanigiEN&: 1, 4, 4, 2, 3, 1 mM*E&H: 5,6,2,10,10,7,3,2,9
M2 2,10,10,7,3,2 FHECHH

G AR, TSRS, REHT kmp

L D R e

*/
const 1int MAXN=100010;
const 1int MAXM=25010;
int a[MAXN];
int b[MAXN];
int n,m,s;
int as[MAXN][30];
int bs[MAXM][30];
void init(){
for(int i=0;1i<n;i++){
if(i==0){
for(int j=1;j<=25;j++)as[i][j]=0;
}
else{
for (int j=1;j<=25;j++)as[i][jl=as[i—-1]1[j];
}
as[il[ali]]l++;
+
for(int i=0;i<m;i++){
if(i==0){
for(int j=1;j<=25;j++)bs[i][j]=0;
}
else{
for (int j=1;3<=25;j++)bs[i][j1=bs[i-11[j1;
}
bs[i][b[i]]++;
+

}
int next[MAXM];

void kmp_pre(){
int i,j;
j=next[0]=—-1;
1=0;
while(i<m){
int t11=0,t12=0,t21=0,t22=0;
for(int k=1;k<b[i];k++){
if(i—j>0)tli+=bs[i][k]—bs[i—j—1][k];
else tll+=bs[i][k];
}
if(i—j>0)t12=bs[i][b[i]]l-bs[i—j—1]1[b[i]];
else tl2=bs[i][b[i]];
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for (int k=1;k<b[j];k++){
t21+=bs[j][k];

}

t22=bs[j]1[b[j1];

if(j==—1 || (t11==t218&t12==t22)){
next[++i]=++j;

}

else j=next[j];

}
}

vector<int>ans;
void kmp(){
ans.clear();
int i,j;
kmp_pre () ;
i=j=0;
while(i<n){
int t11=0,t12=0,t21=0,t22=0;
for(int k=1;k<al[i];k++){
if(i—j>0)tli+=as[i] [k]—as[i—j—1][k];
else tll+=as[i][k];
}
if(i—j>0)tl2=as[i][a[i]]l—as[i—j—1][a[i]];
else tl2=as[i][a[i]];

for(int k=1;k<b[j];k++){
t21+=bs[j][k];
}
t22=bs[j][b[j]1];
if(j==—1 || (t11==t218&&t12==t22)){
T++5]++;
if(j>=m){
ans.push_back(i—m+1);
j=next[j];
}
}
else j=next[j];
}
}

int main(){

while(scanf ("%d%d%d" ,&n,&m,&s)==3) {
for(int i=0;i<n;i++)scanf("%d",&a[i]);
for(int i=0;i<m;i++)scanf("%d",&b[7]);
init();
kmp () ;
printf("%d\n",ans.size());
for(int i=0;i<ans.size();i++)

printf("%d\n",ans[i]);
+

return 0O;
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3
1.2 e-KMP
/*
x IR KMP Bk
* /

//next[i]:x[i...m-1] 5§ x[0...m-1] BmKLALEIE
//extend[i]:y[i...n-1] 5§ x[0...m-1] BIFKALETE
void pre_EKMP(char x[],int m,int next[]){
next[0] = m;
int j = 0;
while( j+1 < m && x[j] == x[j+1] )j++;
next[1l] = j;

int k = 1;

for(int i = 2; i < m; i++){
int p = next[k]+k—1;
int L = next[i—k];

if( i+L < p+1 )next[i] = L;
else{
j = max(0,p—i+l);
while( i+j < m && x[i+j] == x[j1)j++;
next[i] = j;
k = 1;

}

}
void EKMP(char x[],int m,char y[],int n,int next[],int extend[]){

pre_EKMP(x,m,next) ;
int j = 0;
while(j < n && j < m && x[j] == y[j1)j++;
extend[0] = j;
int k = 0;
for(int i = 1;7i < n;i++){
int p = extend[k]+k—1;
int L next[i—k];
if(i+L < p+l)extend[i] =
else{
j = max(0,p—i+l);
while( i+j < n & & j < m && y[i+j] == x[j] )j++;
extend[i] = j;
k = 1;

—

}
1.3 Manacher

/ *
* KEgKEXFH
*/

const int MAXN=110010;
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char Ma[MAXN%27;
int Mp[MAXNx2];
void Manacher (char s[],int len){
int 1=0;
Ma[l++]="$";
Ma[l++]="#";
for(int i=0;i<len;i++){
Ma[l++]=s[1i];
Ma[l++]="#";
}
Ma[l]=0;
int mx=0,id=0;
for(int i=0;i<1;i++){
MpLil=mx>i?min(Mp[2*id—i],mx—i):1;
while(Ma[i+Mp[i]]==Ma[i—-Mp[i]l])Mp[i]++;

if(i+Mp[i]>mx) {
mx=1+Mp[i];
id=1;
}
+
}
/*
* abaaba
*x 7 © 123456789 10 11 12 13
x Ma[i]: S # a# b# a#tattb # a #
* Mp[i]: 11214127214 1 2 1
*/

char s[MAXN];
int main(){
while(scanf("%s",s)==1){
int len=strlen(s);
Manacher (s, len);
int ans=0;
for(int i=0;i<2*xlen+2;i++)
ans=max(ans,Mp[i]—1);

printf("%d\n",ans);

}

return 0;
}
1.4 AC Bzl
//::::::::::::::::::::::
// HDU 2222
// KBFFEPHIRT LR S
//====================

struct Trie{
int next[500010][26],fail[500010],end[500010];
int root,L;
int newnode(){
for(int i = 0;1 < 26;1i++)
next[L][i] = —1;
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}

end[
retu

L++] = 0;
rn L—1;

void init(){

}

L =
root

0;
= newnode() ;

void insert(char buf[]){

}

int
int
for (

len = strlen(buf);

now = root;

int i = 037 < len;i++){

if(next[now] [buf[i]-'a'] == —-1)
next[now] [buf[i]—'a'] = newnode();

now = next[now] [buf[i]l-"a'];

}
end[now] ++;
void build(){

queue<int>Q;

fail[root] = root;

for(int i = 0;7 < 26;1i++)
if(next[root][i] == —1)

next[root][i] = root;

else{

}

whil

}

faillnext[root][i]] = root;
Q.push(next[root][i]);

+
e( !Q.empty() ){
int now = Q.front();
Q.pop();
for(int i = 0;7 < 26;1i++)
if(next[now][i] == —1)
next[now] [i] = next[faill[now]][i];
else
{

faillnext[now] [i]]=next[faillnow]][i];
Q.push(next[now] [i]);

int query(char buf[]){

int
int
int
for (

len = strlen(buf);

now = root;

res = 0;

int i = 037 < len;i++){

now = next[now] [buf[i]l-"a'];

int temp = now;

while( temp != root ){
res += end[temp];
end[temp] = 0;
temp = fail[temp];

kuangbin

10



62
63
64
65
66
67
68

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

co~NOOU D WNH

9

10

11

ACM Template of kuangbin

+
}
return res;
}
void debug(){
for(int i = 0;7 < L;i++){
printf("idy=0%3d,fail,=.%3d,end =_%3d,chi_=,[",i,fail[i
1,end[i]);
for(int j = 0;j < 26;j++)
printf("%2d",next[i][j]);
printf("]J\n");

+
}s3
char buf[1000010];
Trie ac;
int main(){
int T;
int n;
scanf ("%d",&T) ;
while( T— ){
scanf ("%d",&n) ;
ac.init();
for(int i = 0;1 < n;i++){
scanf ("%s",buf) ;
ac.insert(buf);
}
ac.build();
scanf ("%s",buf);
printf("%d\n",ac.query(buf));
}

return 0;

}
1.5 EZ#A
1.5.1 DA

/*

xsuffix array

*fEHEE L 0(nxlogn)

“FHEFHARKER n, ME 0 n-1 1, ERE E%l‘—/\

xda(str ,sa,rank,height, n , );//FER n;

x50 :

*n = 8;

* num[] ={1,1, 2,1, 1, 1, 1, 2, $ }; = num mFE—Ik o, EHft
XF o

|*rank[] = 4, 6, 8, 1, 2, 3, 5, 7, 0 ;rank[0 n-1] JHEHE, rank[n]
WEAN 0 TYE

|*sa[] = 8, 3, 4, 5, 0, 6, 1, 7, 2 ;sa[l n] ABME, salo] LEA n 2
&

|xheight[]= o, 0, 3, 2, 3, 1, 2, 0, 1 j;height[2 n] ABYE
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*

*/

const int MAXN=20010;

int t1[MAXN], t2[MAXN] c[MAXN];//K SA BAEEMHETE, FEERE
Nﬁﬁf%?ﬁ%ﬂfssﬂ@¢IMSN]iUﬂnlL-ﬁTﬁn,ﬂ%kﬁ¢$m,
[/ s[n-1] SMUFRE s[i] #KTF 0, r[n-1]1=0

/| RBERUGERBE sa #HAP

bool cmp(int *r,int a,int b,int 1){

return r[a] == r[b] && r[a+l] == r[b+1];
}
void da(int str[],int sa[],int rank[],int height[],int n,int m){
n++;
int i, j, p, *x = tl, *y = t2;
//E— %%ﬁﬁ%,@%ss%rkﬁﬁk Al AR HEF
for(i = 031 < myi++)c[i] = 0;
for(i = 031 < nji++)c[x[i] = str[i]]l++;
for(i = 1;i < m;i++)c[i] += c[i-1];
for(i = n—1;i >= 0;i—)sa[—c[x[i]]] = 1i;
for(J = 133 <= n; j <<= 1){
= 0;
Nﬁﬁﬂmsaﬂﬂmf”_%ﬂ%
for(i = rJ1 j; 1 < n; dtd)yl[p++] = i3 //FEN ] MEEZXEFA
TR
for(i = 0; i < n; i++)if(sali] >= j)y[p++] = sali] — j;
[/ XHEHE y RENMRRBEZXBFHFNER
/| BEBHIFE—XEF
for(i = 0; i < m; +i++)c[i] = O;
for(i = 05 i < n; i++)cx[y[il]]++;
for(i = 1; i < myi++)c[i] += c[i—-1];
for(i = n-1; i >= Oji—)sal—c[x[y[i]1]1]1] = y[i];
//1RIE sa 1 x HEATEHFE x A
swap(x,y);
p = 1; x[sa[0]] = 0;
for(i = 1;7 < nj;i++)
x[sa[i]] = cmp(y,sali—1],sali],]j)?p—1l:p++;
if(p >= n)break;
m = p;// FTREHHFHNZRKE
+
int k = 0;
n—-:;
for(i = 031 <= nji++)rank[sal[i]] = 1i;
for(i = 0;1 < n;i++){
if(k)k—;
j = sal[rank[i]—1];
while(str[i+k] == str[j+k])k++;
height[rank[i]] = k;
+
}

int rank[MAXN],height[MAXN];
int RMQ[MAXNT;
int mm[MAXN];
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62 |int best[20] [MAXN];
63 |void initRMQ(int n){

64 mm[O]=—1;

65 for(int i=1;i<=n;i++)

66 mm[i]=((i&(i—1))==0)?mm[i—1]+1:mm[i—1];
67 for(int i=1;i<=n;i++)best[0][i]=1;

68 for(int i=1;i<=mm[n];i++)

69 for(int j=1;j+(1<<i)—1<=n;j++){

70 int a=best[i—1][j];

71 int b=best[i—1][j+(1<<(i-1))];
72 if (RMQ[a]<RMQ[b])best[i][j]=a;
73 else best[i][j]=b;

T4 }

75 |}

76 [int askRMQ(int a,int b){

77 int t;

78 t=mm[b—a+1];

79 b—=(1<<t)—-1;

80 a=best[t][a];b=best[t][b];

81 return RMQ[a]<RMQ[b]?a:b;

82 |}

83 |int lcp(int a,int b){

84 a=rank[a];b=rank[b];

85 if(a>b)swap(a,b);

86 return height[askRMQ(a+1,b)];

87 |}

88 |char str[MAXN];
89 |int r[MAXN];
90 |int sa[MAXN];
91 [int main()

92 |{

93 while(scanf("%s",str) == 1){

94 int len = strlen(str);

95 int n = 2xlen + 1;

96 for(int i = 0;1 < len;i++)r[i] = str[i];

97 for(int i = 0;i < lenji++)r[len + 1 + 9] = str[len — 1 — 1
13

98 r{len] = 1;

99 rin] = 0;

100 da(r,sa,rank,height,n,128);

101 for(int i=1;i<=n;i++)RMQ[i]=height[i];

102 initRMQ(n) ;

103 int ans=0,st;

104 int tmp;

105 for(int i=0;i<len;i++){

106 tmp=lcp(i,n—1);//MBXIFR

107 if(2xtmp>ans) {

108 ans=2*xtmp;

109 st=i—tmp;

110 }

111 tmp=lcp (i,n—1-1);//BEFHXIFR

kuangbin 13
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if(2xtmp—1>ans) {
ans=2*xtmp—1;
st=i—tmp+1;
¥
¥
strst+ans]=0;
printf("%s\n",str+st);
}

return 0;

}
1.5.2 DC3

da]) 1 str]] BUABFA=(E, HEMABE=(E

/*
[R5 #4R
* DC3 HiE, EZ&E 0(n)
* FTERIMEXBBEEF =15
*/
const 1int MAXN = 2010;
#define F(x) ((x)/3+((x)%3==170:tb))
#define G(x) ((x)<tb?(x)*3+1:((x)—tb)*3+2)
int wa[MAXN*3],wb[MAXN*3] ,wv[MAXN*3],wss [MAXN*3];
int cO(int *r,int a,int b){

return r[a] == r[b] && r[a+l] == r[b+1] && r[a+2] == r[b+2];
}
int cl2(int k,int *r,int a,int b){
if(k == 2)
return r[a] < r[b] || ( r[a] == r[b] && cl2(1,r,a+1l,b+1l) );
else return r[a] < r[b] || ( r[a]l == r[b] && wv[a+l] < wv[b+1]
)
}
void sort(int *r,int xa,int xb,int n,int m){
int 1;
for(i = 0;i < n;i++)wv[i] = r[al[i]];
for(i = 031 < mjyi++)wss[i] = 0;
for(i = 031 < nji++)wss[wv[i]]++;
for(i = 1;i < mji++)wss[i] += wss[i—1];
for(i = n—1;i >= 0;i—)
bl—wss[wv[i]]] = a[i];
}

void dc3(int *r,int *xsa,int n,int m){

int i, j, *rn = r + n;
int *san = sa + n, ta = 0, tb = (n+l1)/3, thc = 0, p;
rin] = rln+l] = 0;

for(i = 037 < nji++)if(i %3 != 0)wa[tbc++] = 1i;

sort(r + 2, wa, wb, tbc, m);

sort(r + 1, wb, wa, tbc, m);

sort(r, wa, wb, tbc, m);

for(p = 1, rn[F(wb[0])] = 0, i = 1;i < tbc;i++)
rn[F(wb[i])] = cO(r, wb[i—1], wb[i]) ? p — 1 : p++;

if(p < tbc)dc3(rn,san,tbc,p);

kuangbin 14
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else for(i = 0;i < tbcjit++)san[rn[i]] = 1;
for(i = 0;i < tbc;i++) dif(san[i] < tb)wb[ta++] = san[i] * 3;
if(n % 3 == 1)wb[ta++] = n — 1;
sort(r, wb, wa, ta, m);
for (i 031 < tbcjyi++)wv[wb[i] = G(san[i])] = 1;
for(i = 0, j =0, p=0;i < ta & j < tbc;p++)
sal[p] = c12(wb[j] % 3, r, wa[i]l, wb[j]) ? wal[i++] : wb[j
++1;
for(;i < taj;p++)salp] = wal[i++];
for(;j < tbc;p++)salp] = wb[j++];

}
//str 1 sa HE={Z
void da(int str[],int sa[],int rank[],int height[],int n,int m){
for(int i = n;i < nx3;i++)
str[i] = 0;
dc3(str, sa, n+l, m);
int i,j,k = 0;

for(i = 0;i <= nj;i++)rank[sal[i]] = 1i;
for(i = 0;7 < nj; i++){
if(k) k—;

j = sal[rank[i]—1];
while(str[i+k] == str[j+k]) k++;
height[rank[i]] = k;

1.6 REBE
1.6.1 EAXREH

const 1int CHAR = 26;
const int MAXN = 250010;
struct SAM_Node{
SAM_Node *fa,*next[CHAR];
int len;
long long cnt;
void clear(){

fa = 0;
memset(next,0,sizeof(next));
cnt = 0;

+
}poo L [MAXN*2]
SAM_Node *root,xtail;
SAM_Node* newnode(int len){
SAM_Node* cur = tail++;
cur—>clear();
cur—>len = len;
return cur;
}
void SAM_init(){
tail = pool;

kuangbin
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root = newnode(0);
}
SAM_Nodex* extend(SAM_Nodex last,int x){
SAM_Node *p = last, *np = newnode(p—>len+l);
while(p && !p—>next[x])
p—>next[x] = np, p = p—>fa;
if(!p)np—>fa = root;
else {
SAM_Node* q = p—>next[x];
if(g—>len == p—>len+l)np—>fa = q;
else {
SAM_Node* ng = newnode(p—>len+l);
memcpy (ng—>next,q—>next,sizeof (q—>next));
ng—>fa = gq—>fa;
g—>fa = np—>fa = nq;
while(p && p—>next[x] == q)
p—>next[x] = nq, p = p—>fa;
}
}

return np;

3
1.6.2 fjil

CC TSUBSTR
BT —A Trie ®, K Trie TR EAIE k KBOTF &

/*
*x  http://www.codechef.com/problems/TSUBSTR/
Input:
8 4
abcbbaca
12

[l S SN SN Sl O]
~N~No b~ w

8

abcdefghijklmnopqrstuvwxyz 5
abcdefghijklmnopqrstuvwxyz 1
bcadefghijklmnopqgrstuvwxyz 5
abcdefghijklmnopqgrstuvwxyz 100

Output:
12
aba

ba
-1
*/
const 1int CHAR = 26;

kuangbin 16
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const int MAXN = 2500

struct SAM_

Node{

10;

SAM_Node *fa,*next[CHAR];

int len

long lo

void cl
fa

5

ng cnt;
ear(){
:@;

memset(next,0,sizeof(next));

cnt

+
}pool[MAXN=*
SAM_Node *r

:O;

2];
oot,xtail;

SAM_Node* newnode(int len){

SAM_Nod
cur—>cl
cur—>1le
return
}
void SAM_1in
tail =
root

}

ex cur = t
ear();

n = len;
cur;

it(){
pool;
newnode (0)

ail++;

M

SAM_Nodex* extend(SAM_Nodex last,int x){

memcpy (ng—>next,q—>next,sizeof (q—>next));

newnode (p—>len+1) ;

p—>fa;

[x];
)np—>fa = q;

ng = newnode(p—>len+l);

ng;

ng, p = p—>fa;

SAM_Node *p = last, *np =
while(p && !p—>next[x])
p—>next[x] = np, p =
if(!p)np—>fa = root;
else {
SAM_Node* q = p—>next
if(g—>len == p—>len+l
else {
SAM_Nodex*
ng—>fa = q—>fa;
g—>fa = np—>fa =
while(p && p—>next[x] == Qq)
p—>next[x] =
}
}
return np;
}
char str[MAXN];
struct Edge
{
int to,next;
}edge [MAXN*2] ;
int head[MAXN],tot;

void addedge(int u,int v){

edge[to
edge[to
head[u]

t].to = v;
t].next =
= tot++;

head[u];

kuangbin
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77 |}

78

79 |SAM_Node *end[MAXN];

80 |int topcnt[MAXN];// #hilMEEF{ER

81 |SAM_Node *topsam[MAXN%*2];

82 |char s2[40];

83 |int order[40];

84

85 [int main()

86 |{

87 int n,Q;

88 while(scanf ("%d%d",&n,&Q) == 2){

89 scanf("%s",str+1);

90 memset (head,—1,sizeof (head));tot = 0;

91 int u,v;

92 for(int i = 1;7 < n;i++){

93 scanf ("%d%d" ,&u,&v) ;

94 addedge(u,v); addedge(v,u);

95 }

96 addedge(0,1);

97 SAM_init();

98 memset(end,0,sizeof(end));

99 end[0] = root;

100 gueue<int>q;

101 q.push(0);

102 while(!q.empty()){

103 u = qg.front();

104 q.pop();

105 for(int i = head[u];i != —1;i = edge[i].next){

106 v = edgel[i].to;

107 if(end[v] != 0)continue;

108 end[v] = extend(end[u],str[v]—'a');

109 g.push(v);

110 }

111 }

112 memset (topcnt,0,sizeof (topcnt));

113 int num = tail — pool;

114 for(int i = 0;7 < num;i++)topcnt[pool[i].len]++;

115 for(int i = 1;i <= nji++)topcnt[i] += topcnt[i-—1];

116 for(int i = 0;7 < num;i++)topsam[—topcnt[pool[i].len]] = &
pool[i];

117

118 for(int i = num—1;i >= 0;i—){

119 SAM_Node *p = topsam[i];

120 p—>cnt = 1;

121 for(int i = 0;7 < 26;1i++)

122 if(p—>next[i])

123 p—>cnt += p—>next[i]—>cnt;

124 }

125 printf("%lld\n",root—>cnt);

126 long long k;

kuangbin 18
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while(Q—){
scanf ("%s",s2);
for(int i = 0;7 < 26;i++)order[i] = s2[i]-'a';
scanf ("%lld",&k) ;
if(k > root—>cnt){
printf("—1\n");
continue;
+
SAM_Node *p = root;
//ZXEME k NMFEENTZSREEDN
while( (—k) > 0 ){
for(int i = 0;7 < 26;1i++)
if(p—>next[order[i]]){
if(k <= p—>next[order[i]]—>cnt){
printf("%c",'a'+order[i]);
p = p—>next[order[i]];
break; //ZXNMTEXIE

+
else k —= p—>next[order[i]]—>cnt;
}
}
printf("\n");
}
+
return 0O;
}
CF129 E

BT n NEFR, KENEFREEZLONZELHIE K N EFREHRTH
fail &, FHIB dfs, L8,

/* http://codeforces.com/contest/204/problem/E
input

31

abc

a

ab

output

613

input

7 4

rubik

furik

abab

baba

aaabbbababa

abababababa

zero

output

1099 21 300
*/

const 1int CHAR = 26;
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const int MAXN = 100010;
[ [ %k KKk ke ke ok ok ke ok ok ok SAM Kk ok sk ok ok sk ok ok ok ok ok ok ok kK ok ok
struct SAM_Node({
SAM_Node *fa,*next[CHAR];
int len;
void clear(){
fa = 0;
memset(next,0,sizeof(next));
+
}poolL[MAXN*2]
SAM_Node *root,xtail;
SAM_Node* newnode(int len){

SAM_Node* cur = tail++;
cur—>clear();
cur—>len = len;
return cur;
}
void SAM_init(){

tail = pool;
root = newnode(0);
}
SAM_Node* extend(SAM_Nodex last,int x){

SAM_Node *p = last, *np = newnode(p—>len+l);
while(p && !p—>next[x])
p—>next[x] = np, p = p—>fa;
if(!p)np—>fa = root;
else {
SAM_Node* q = p—>next[x];
if(g—>len == p—>len+l)np—>fa = q;
else {
SAM_Node* nq = newnode(p—>len+l);
memcpy (ng—>next,q—>next,sizeof (g—>next));
ng—>fa = gq—>fa;
g—>fa = np—>fa = nq;
while(p && p—>next[x] == q)
p—>next[x] = nq, p = p—>fa;
}
}

return np;

}

//************Trie************
struct Trie_Node{
int next[CHAR];
vector<int>belongs;
}trie[MAXN];
int trie_root,trie_tot;
int trie_newnode(){

memset(trie[trie_tot].next,—1,sizeof(trie[trie_tot]

trie[trie_tot].belongs.clear();
return trie_tot++;

.next));

kuangbin
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void Trie_init(){
trie_tot = 0;
trie_root = trie_newnode();
}
void insert(char buf[],int id){
int now = trie_root;
int len strlen(buf);
for(int i = 0;1 < len;i++){
if(trie[now].next[buf[i]-'a'] == —1)
trie[now] .next[buf[i]—'a'] = trie_newnode();
now = trie[now].next[buf[i]-'a'];
trie[now].belongs.push_back(id);

}
}

[/ xxkxx Fail Fixkxkkxkxkkxkrkk
struct Edge{
int to,next;
}edge [MAXN*2] ;
int head[MAXNx*2],tot;
void addedge(int u,int v){
edge[tot].to = v; edge[tot].next = head[u]; head[u] = tot++;

}
int MtoT[MAXN*2];//SAM ZESRREIE] Trie &S
int cnt[MAXN*2];
int F[MAXNx27;
int find(int x){

if(F[x] == —1)return x;

return F[x] = find(F[x]);

}
void bing(int u,int v)//FEREM
{
int t1 = find(u);
int t2 = find(v);
FF(t1 != t2)F[tl] = t2;
}

int L[MAXN];
void Tarjan(int u){
for(int i = head[u];i != —1;1 = edge[i].next){
Tarjan(edgel[i].to);
bing(edge[i].to,u);

+
if(MtoT[u]){
int tt = MtoT[u];
int sz = trie[tt].belongs.size();
for(int i = 0;7 < sz;i++){
int v = trie[tt].belongs[i];
cnt[find(L[v])]—:;
cntlu]++;
L{v] = u;
}
+
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}
void dfsli(int u){
for(int i = head[u];i != —1;i =
dfsl(edgel[i].to);
cnt[u] += cntl[edge[i].to];
+
}

long long ans[MAXN];
void dfs2(int u){
for (int i head[u];i != —1;i
int v edge[i].to;
cnt[v] += cntlu];

dfs2(v);
+
if(MtoT[u]){
int tt = MtoT[u];
int sz = trie[tt].belongs.size();
for(int i = 0;7 < sz;i++){
int v = trie[tt].belongs[i];
ans[v] += cntl[u];
}
+

}

char str[MAXN];
SAM_Node *end[MAXN];
int main()
{
int n,k;
while(scanf ("%d%d",&n,&k)
Trie_init();
for(int i = 0;7 < nji++){
scanf ("%s",str);
insert(str,i);

2){

}

SAM_1init();

//IRIE Trie 3B SAM
memset(end,0,sizeof(end));
end[0] = root;

memset (MtoT,0,sizeof (MtoT));
MtoT[root—pool] = 0;
queue<int>q;
g.push(trie_root);
while(!q.empty()){

int u = g.front();
q.pop();
for(int i = 0;7 < 26;1i++){

if(trie[u].next[i]
int v = trielu].next[1i];
end[v] = extend(end[u],i);
MtoT [end[v]—pool] = v;

edge[i].next){

edge[i].next){

—1)continue;

kuangbin
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q.push(v);
ks
}
/)& fail #
int num = tail — pool;
memset (head,—1,sizeof (head));
tot = 0;

for (SAM_Node *p = pool+l;p < tail;p++)

addedge(p—>fa — pool,p — pool);

memset(cnt,0,sizeof(cnt));
memset(F,—1,sizeof(F));
memset(L,0,sizeof(L));
Tarjan(0);

dfs1(0);

for(int i = 0;7 < num;i++){

if(cnt[i] >= k)cnt[i] = pool[i].len — pool[i].fa—>len;

else cnt[i] = 0;

}

memset(ans,0,sizeof(ans));

dfs2(0);

for(int i = 031 < n;i++){
printf("%I64d",ans[i]);
if(i < n—1)printf("u");
else printf("\n");

}

+

return 0;

1.7 ZFfF&H hash

HDU4622 KX [B] AN HE[EF & N3
const 1int HASH = 10007;
const int MAXN = 2010;
struct HASHMAP{
int head[HASH] ,next[MAXN],s1ize;
unsigned long long state[MAXN];
int f[MAXN];
void init(){
size = 0;
memset (head,—1,sizeof (head));

}

int insert(unsigned long long val,int _id){

int h = val%HASH;

for(int i = head[h]; i != —1;i = next[i])

if(val == state[i]){
int tmp = f[i];
fli] = _id;
return tmp;

}

flsize] = _id;

kuangbin
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}
TH3

state[size] = val;
next[size] = head[h];
head[h] = size++;
return 0;

const 1int SEED = 13331;
unsigned long long P[MAXN];
unsigned long long S[MAXN];
char str[MAXN];

int ans[MAXN] [MAXN];

int main(){

P[O]

:l;

for(int i = 1;i < MAXN;i++)

int

P[i] = P[i—1] * SEED;
T;

scanf ("%d",&T);
while(T—){

}

scanf ("%s",str);
int n = strlen(str);
S[e] = 0;
for(int i = 1;7 <= nji++)
S[i] = S[i—1]*SEED + str[i—1];
memset(ans,0,sizeof(ans));
for(int L = 1; L <= njL++){

H.init();
for(int i = 1;7 + L — 1 <= n;i++){
int 1 = H.insert(S[i+L—1] — S[i—1]1*P[L],1);

ans[i][i+L—1] ++;
ans[1] [i+L—1]—;
}
}
for(int i = n;i >= 0;i—)
for(int j = i;j <= n;j++)
ans[i][j] += ans[i+1][j] + ans[i][j—1] — ans[i+1][]
—1]1;
int m,u,v;
scanf ("%d",&m) ;
while(m—){
scanf ("%d%d" ,&u,&V) ;
printf("%d\n",ans[u][v]);
}

return 0;
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2 =
2.1 =EH

2.1.1 EHIHE FIBF <MAXN BB EEEH)

/*
* RETFEIE, FIE/NT MAXN BBEFARZRH.
* notprime R—ik¥&K, A false RREBEH, true RRITEREH
*/
const int MAXN=1000010;
bool notprime[MAXN];//{&EA false RREH, EHN true TRIEEH
void init(){
memset (notprime,false,sizeof(notprime));
notprime[0@]=notprime[l]=true;
for(int i=2;7i<MAXN;i++)
if(!notprimel[i]){
if(i>MAXN/i)continue;//BrlEiamE ixi @t (& i,7 B long
long)
[/EEMN ixi FEEALL, N i EHELKFEE T, FER j+=i
for(int j=1i*xi;j<MAXN;j+=1)
notprime[j]=true;

}
2.1.2 ZHiHE (FEL/NFET MAXN BEHD

/*
* REIEE, FENDTHFT MAXN BIEHK
* prime[0] FHERHEHMITH
*/
const int MAXN=10000;
int prime[MAXN+1];
void getPrime(){
memset(prime,0,sizeof(prime));
for(int i=2;i<=MAXN;i++){
if(lprime[i])prime[++prime[0]]=1;
for(int j=1;j<=prime[0]&&prime[j]<=MAXN/i;j++){
prime[prime[j]*xi]=1;
if(i%prime[j]==0) break;

}
2.1.3 KXEZ#HiHE (POJ 2689)

/*

POJ 2689 Prime Distance

S—1XiE [L,U], HREXERE. BISNESHRENEN RN
EERTAENRE

1<=L<U<=2,147,483,647 XEKELEIE 1,000,000
MEEFIEL [L,U] 2EHNRH

* % X% X X
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const 1int MAXN=100010;
int prime[MAXN+1];
void getPrime(){
memset(prime,0,sizeof(prime));
for(int i=2;i<=MAXN;i++){
if(!prime[i])prime[++prime[0]]=1;
for(int j=1;j<=prime[0]&&prime[j]<=MAXN/i;j++){
prime[prime[j]*i]=1;
if(i%prime[j]==0)break;

}

}
bool notprime[1000010];

int prime2[1000010];

void getPrime2(int L,int R){
memset (notprime,false,sizeof(notprime));
if(L<2)L=2;

for (int i=1;i<=prime[0]&&(long long)prime[i]l*prime[i]<=R;i++){

int s=L/prime[i]+(L%prime[i]>0);
if(s==1)s=2;
for(int j=s; (long long)j*prime[i]<=R;j++)
if((long long)j*prime[i]>=L)
notprime[j*prime[i]—L]=true;
}
prime2[0]=0;
for(int i=0;i<=R—L;i++)
if(!notprimel[i])
prime2[++prime2[0]]=1+L;

int main(){
getPrime();
int L,U;
while(scanf ("%d%d",&L,&U)==2){
getPrime2(L,U);

if(prime2[0]<2)printf("There_are no_adjacent primes.\n");

else{
int x1=0,x2=100000000,y1=0,y2=0;
for(int i=1;i<prime2[0];i++){
if(prime2[i+1]—prime2[i]<x2—x1){
x1l=prime2[i];
x2=prime2[i+1];
}
if(prime2[i+1]—prime2[i]>y2—-yl){
yl=prime2[i];
y2=prime2[i+1];
}
}

printf("%d,%d are,closest, %d,%d are ,most distant.\n",

x1,x2,yl,y2);
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3
2.2 ZITERFEH SR

//******************************************
/| ZEIFIEFEH 7%
const int MAXN=10000;
int prime[MAXN+1];
void getPrime(){
memset(prime,0,sizeof (prime));
for(int i=2;i<=MAXN;i++){
if(!prime[i])prime[++prime[0]]=1;
for(int j=1;j<=prime[0]&&prime[j]<=MAXN/i;j++){
prime[prime[j]*i]=1;
if(i%prime[j]==0) break;

+
}
long long factor[100][2];
int fatCnt;
int getFactors(long long x){
fatCnt=0;
long long tmp=x;
for(int i=1;prime[i]<=tmp/prime[i];i++){
factor[fatCnt] [1]=0;
if (tmp%prime[i]==0) {
factor[fatCnt][0]=prime[i];
while (tmp%prime[i]==0){

factor[fatCnt] [1]++;
tmp/=prime[i];

}

fatCnt++;

}
+
if(tmp!=1){
factor[fatCnt] [0]=tmp;
factor[fatCnt++][1]=1;
+

return fatCnt;

}

//******************************************
2.3 EMJLEBERZE Ok ax+by=gcd HFIBRIAXIEIT)

//******************************
//iR[El d=gcd(a,b); FAXMHTFRX ax+tby=d HH x,y
long long extend_gcd(long long a,long long b,long long &x,long long
&y){
if(a==0&&b==0) return —1;//TRALAHK
if(b==0) {x=1;y=0;return a;}
long long d=extend_gcd(b,a%b,y,x);
y—=a/b*x;
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return d;

}

[ ] *kxKkkxkkk SKILTT *kkkkkkkkkkkkkkkk**
//ax = 1(mod n)
long long mod_reverse(long long a,long long n){

long long x,y;
long long d=extend_gcd(a,n,x,y);
if(d==1) return (x%n+n)%n;
else return —1;
}
2.4 KT
2.4.1 ¥REJLEEZE
nEEMEE

2.4.2 EEBE
FE: XPMREEK a < m BIER, MELTIRIE a Fl m BfR

//K ax = 1( mod m) B x &, BRI (0<a<m)
long long 1inv(long long a,long long m){
if(a == 1)return 1;
return inv(m%a,m)*(m—m/a)%m;

2.4.3  FIFHBRRLER 3
mod HEH, MHE a FM m Bk

long long inv(long long a,long long mod)//AZEHmod
{

return pow_m(a,mod—2,mod) ;

}

2.5 1RexMHiEE

long long extend_gcd(long long a,long long b,long long &x,long long

&y){

if(a == 0 && b == 0)return —1;

if(b ==0 ){x = 1; y = O;return a;}
long long d = extend_gcd(b,a%b,y,x);
y —= a/b*x;

return d;

}
int m[10],a[10];//#&E¥A m, F¥H a,X % m = a
bool solve(int &mO,int &a0d,int m,int a){

long long y,Xx;

int g = extend_gcd(mO,m,x,y);

if( abs(a — a0)%g )return false;

x *x= (a — a0)/g;

X %= m/g;
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a0 = (x*m@ + a0);
mo x= m/g;
a0 %= mo;
if( a0 < 0 )ad += mo;
return true;
¥
/*
* JfRRE false, BRRIRE true;
* BHEXRFEA a0 + m0 *x t (0<=a0<mo)

*/
bool MLES(int &m0 ,+int &a0,int n)//fA X = a0 + m0 *x k
{
bool flag = true;
mo = 1;
ad = 0;
for(int i = 037 < n;i++)
if( !solve(m@,a0,m[i],a[i]) )
{
flag = false;
break;
+

return flag;

}
2.6 PFEHLRZONKFIRESTHE (POJ 1811)

[k ok ko k Kk ko kA k& ok & ok ok ok ko kK ok & ok & ok kK kK kK
* Miller_Rabin EXHFITEEMIK

* IRERATAFIET— < 21463 HEETZREHN

*
************************‘k*********‘k***************/

const int S = 8; //BENEEFIERE—AR 8~10 BMBT

// & ret = (axb)%c a,b,c < 2763
long long mult_mod(long long a,long long b,long long c){
a %= c;
b %= c;
long long ret = 0;
long long tmp = a;
while(b) {
if(b & 1){

ret += tmp;
if(ret > c)ret —= c;//EEBEERS
}
tmp <<= 1;
if(tmp > c)tmp —= c;
b >>= 1;
+
return ret;
}
// HE ret = (a’n)%mod
long long pow_mod(long long a,long long n,long long mod) {
long long ret = 1;
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long long temp = a%mod;
while(n) {
if(n & 1)ret = mult_mod(ret,temp,mod);
temp = mult_mod(temp,temp,mod);
n >>= 1;
}
return ret;
}
// @it ar(n—1)=1(mod n)3EFIEF n EFEEHK
/] n—1=xx2t fhla{FEHxF
/] BREHIRE true, F—ERAHUEE false
bool check(long long a,long long n,long long x,long long t){
long long ret = pow_mod(a,x,n);
long long last = ret;
for(int i = 1;i <= t;i++){
ret = mult_mod(ret,ret,n);
if(ret == 1 && last != 1 && last != n—1)return true;//&#
last = ret;
}
if(ret != 1l)return true;
else return false;

}

//**************************************************
// Miller_Rabin &%
/] REHIEE true, (AJRERMMEH)
/] ARZHIRE false
//**************************************************
bool Miller_Rabin(long long n){

if( n < 2)return false;

if( n == 2)return true;

if( (n&l) == 0)return false;//BH

long long x = n — 1;

long long t = 0;

while( (x&1)==0 ){x >>= 1; t++;}

srand (time (NULL) ) ;/* *kkxkkkkkkxkkxx */

for(int i = 0;7 < S;i++){
long long a = rand()%(n—1) + 1;
if( check(a,n,x,t) )
return false;

}

return true;

}

//*************************************‘k***‘k‘k‘k*‘k

// pollard_rho EZE#HITREEHE
//****‘k******‘k‘k*******‘k‘k****************‘k‘k****‘k
long long factor[100];//REZRSEER (RREIRETFR)
int tol;//FREREMNE, &S 0~tol-1
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long long gcd(long long a,long long b){
long long t;
while(b) {
t = a;
a = b;
b = t%b;
}
if(a >= 0)return a;
else return —a;

[/ HRE—1TEF
long long pollard_rho(long long x,long long c){

long long i = 1, k = 2;
srand(time(NULL));
long long x0 = rand()%(x—1) + 1;
long long y = x0;
while(1){
i ++;
X0 = (mult_mod(x0,x0,x) + c)%X;
long long d = gcd(y — x0,x);
if(d !=18&& d != x)return d;
if(y == x0)return x;
if(i == k){y = x0; k += k;}
}
}
//% n HITERFHE, BTN factor. k &EHXR 107 AHEIA
void findfac(long long n,int k){

if(n == 1)return;
if(Miller_Rabin(n))
{
factor[tol++] = n;
return;
+
long long p = n;
int ¢ = k;
while( p >= n)p = pollard_rho(p,c—);//{&Z, BHIETEIR k
findfac(p,k);
findfac(n/p,k);
}
//POJ 1811
//BE—N(2 <= N < 2754) ,AREZZR¥, WME"Prime", FM@MEHR/NREREF
int main(){
int T;
long long n;
scanf ("%d",&T) ;
while(T—){
scanf ("%I64d",&n) ;
if(Miller_Rabin(n))printf("Prime\n");
else{
tol = 0;
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findfac(n,107);
long long ans = factor[0];
for(int i = 1;7 < tol;i++)
ans = min(ans,factor[i]);
printf("%I64d\n",ans);
}
}

return 0;

}
2.7 BRRIRE
2.7.1 ERBREZEKECRL R

Ry

getFactors(n);
int ret n;
for(int i = 0;i < fatCnt;i++){
ret = ret/factor[i][0]*x(factor[i][0]-1);

}
2.7.2  THEBRRLER

int euler[3000001];
void getEuler(){
memset(euler,0,sizeof(euler));
euler[1l] = 1;
for(int i = 2;i <= 3000000;i++)
if(leuler[i])
for(int j = i;j <= 3000000; j += i){
if(leuler([j])
euler[j] = jJ;
euler[j] = euler[j]/i*x(i—-1);

}
2.7.3 KEBENHEVERLLER

long long eular(long long n){
long long ans = n;
for(int i = 2;ixi <= n;i++){
if(n % i == 0){

ans —= ans/i;
while(n % i == 0)
n /= 1;
}
+
if(n > 1l)ans —= ans/n;

return ans;

}
2.7.4 £ (ERHSEIER R BFIZHR)

const int MAXN = 10000000;
bool check[MAXN+10];

kuangbin

32



ACM Template of kuangbin

int phi[MAXN+10];
int prime[MAXN+10];
int tot;//EHWINH
void phi_and_prime_table(int N){
memset (check, false,sizeof(check));
phi[1] = 1;
tot = 0;
for(int i = 2; i <= Nj; i++){
if( !check[i] ){
prime[tot++] = 1;
phi[i] = i-1;
}
for(int j = 0; j < tot; j++){
if(i * prime[j] > N)break;
check[i * prime[j]] = true;
if( i % prime[j] == 0){
phi[i *x prime[j]] = phi[i] * prime[j];
break;

}

else{

phil[i * prime[j]] = phi[i] % (prime[j] — 1);

}

}
2.8 SHNHET GERED

#define eps 1le-9
const 1int MAXN=220;

double a[MAXN][MAXN],x[MAXN];//FAEHNALIDREREMFRNGIONE, KBEZE x

FHRRER
int equ,var;//BFEHFRMBINHK
/*
* JR[E] 0 FTREHR,1 KRB
*/
int Gauss(){
int 1i,j,k,col,max_r;
for (k=0,col=0;k<equ&&col<var;k++,col++){
max_r=k;
for (i=k+1l;i<equ;i++)
if(fabs(a[i][col])>fabs(a[max_r][col]))
max_r=1;
if(fabs(a[max_r][col])<eps)return 0;
if(k!=max_r){
for(j=col;j<var;j++)
swap(alk][j],almax_r][j1);
swap (x[k] ,x[max_r]);
}
x[k]/=al[k] [col];
for(j=col+l;j<var;j++)alk][j]/=alk][col];
alk][col]=1;
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for(i=0;i<equ;i++)
if(il=k){
x[1]—=x[k]*a[i][col];
for(j=col+l;j<var;j++)ali][jl—=alk][jl*ali][col];
al[i][col]=0;
¥
}

return 1;

}
2.9 FFT

//HDU 1402 KREHEERE
const double PI = acos(—1.0);
/ | EE LG
struct Complex{
double x,y;//SCEPMEER x+yi
Complex(double _x = 0.0,double _y = 0.0){
X = _X;
y = Y
+
Complex operator —(const Complex &b)const{
return Complex(x—b.x,y—b.y);
+
Complex operator +(const Complex &b)const{
return Complex(x+b.x,y+b.y);
+
Complex operator x(const Complex &b)const{
return Complex (x*xb.x—y*b.y,x*b.y+y*xb.x);
+
I
/*
* #4T FFT F1 IFFT RIAOREEZSH#E.
*x B i M G ZHFRERME) B
x len WA 2 BT
*/
void change(Complex y[],int len){
int 1i,j,k;
for(i = 1, j = len/2;i <len—1;i++){
if(i < j)swap(y[il,y[il);
/| Z®ENMRRERNITR, <] FRIERXHBR—R
[/ MIEER +1, ] ERFEEN +1, BRERFRF i M ] EREDN

k = len/2;
while(j >= k){
i = kg
k /= 2;
}
if(j < k)j += k;
+
}
/*
* 8§ FFT
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* len @WA2 kK
* on==1 B2 DFT, on==-1 BfRE IDFT
*/
void fft(Complex y[],int len,int on){
change(y,len);
for(int h = 2; h <= len; h <<= 1){
Complex wn(cos(—on*2*xPI/h),sin(—onx2xPI/h));
for(int j = 0;j < len;j+=h){
Complex w(1,0);
for(int k = j;k < j+h/2;k++){
Complex u = y[k];
Complex t = wxy[k+h/2];
y[k] = u+t;
yLk+h/2] = u—t;
W = wxwn;

}
+
if(on == —1)
for(int i = 0;7 < len;i++)
y[i].x /= len;
}
const int MAXN = 200010;
Complex x1[MAXN],x2[MAXN];
char strl1[MAXN/2],str2[MAXN/2];
int sum[MAXN];
int main(){
while(scanf ("%s%s",strl,str2)==2){
int lenl = strlen(strl);
int len2 = strlen(str2);
int len = 1;
<

while(len len1*2 || len < len2%2)len<<=1;
for(dint i = 0;1 < lenlji++)

x1[i] = Complex(stri[lenl—1—i]—'0',0);
for(int i = lenl;i < len;i++)

x1[i] = Complex(0,0);
for(int i = 0;7 < len2;i++)

x2[i] = Complex(str2[len2—1—i]—'0"',0);
for(int i = len2;i < len;i++)

x2[i] = Complex(0,0);
//X DFT

fft(xl,len,1);

fft(x2,len,1);

for(int i = 0;7 < len;i++)
x1[1] x1[i]*x2[1i];

fft(x1,len,—1);

for(int i = 0;7 < len;i++)
sum[i] = (int) (x1[i].x+0.5);

for(int i = 0;7 < len;i++){
sum[i+1]+=sum[i]/10;
sum[i]%=10;
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}

len = lenl+len2—1;

while(sum[len] <= 0 && len > 0)len—;

for(int i = len;i >= 0;i—)
printf("%c",sum[i]+'0");

printf("\n");

}

return 0;
}
//HDU 4609

[/ n FEEKE, BMER 3 R, EM=ATENETER.
//n<=1075 A FFT KA =AFRBUERLH
const int MAXN = 400040;
Complex x1[MAXN];
int a[MAXN/4];
long long num[MAXN];//100000%x100000 =#8 1int
long long sum[MAXN];
int main(){
int T;
int n;
scanf ("%d",&T) ;
while(T—){
scanf ("%d",&n) ;
memset (num,0,sizeof (num));
for(int i = 0;7 < n;i++){
scanf ("%d" ,&a[i]);
numlal[i]]++;
}
sort(a,a+tn);
int lenl = a[n—1]+1;
int len = 1;
while( len < 2xlenl )len <<= 1;
for(int i = 0;7 < lenl;i++)
x1[i] = Complex(num[i],0);
for(int i = lenl;i < len;i++)
x1[1] Complex(0,0);
fft(xl,len,1);
for(int i = 0;i < lenji++)

-

x1[i] = x1[i]*x1[i];
fft(x1i,len,—1);
for(int i = 0;7 < lenji++)

num[i] = (long long) (x1[i].x+0.5);
len = 2%a[n—-1];
/| BB AN BRI RLE &
for(int i = 0;7 < njit++)
num[al[i]+al[i]]—:;
for(int i = 1;7 <= len;i++)num[i]/=2;

sum[0] = 0;
for(int i = 1;7 <= len;i++)
sum[i] = sum[i—1]+num[i];
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long long cnt = 0;
for(int i = 0;1 < n;i++){
cnt += sum[len]—suml[a[i]];
[/ BIE—TEKR, — BV
cnt —= (long long) (n—1—1)*1;
/| BE—TRARE, ZHP—1TREE
cnt —= (n—1);
cnt —= (long long) (n—1—i)*(n—i—2)/2;
¥
long long tot = (long long)nx(n—1)*x(n—2)/6;
printf("%.71f\n", (double)cnt/tot);
}

return 0;

}
2.10 SHELEHITEK AR

2.10.1 —ZF k@, I 2 BUER 01 F1EdE
POJ 1681 EEMEEEHHT T, HEP 1 MmLW

/1% 2 BURE 01 iR
const int MAXN = 300;

//8 equ NHIE, var PNEJT. I IEEITE A equ, FIEA var+l, HHA o F

var
int equ,var;

int a[MAXN] [MAXN]; //3&r %%

int x[MAXN]; //fR&E

int free_x[MAXN];//FAXREM#EHRT T (ZHBHNEEHTTAUER)
int free_num;//BHTITHMH

//IREMEA -1 R-E#E, A 0 2H—#E, SNEREBHTTNH
int Gauss(){

int max_r,col,k;

free_num = 0;

for(k = 0, col = 0 ; k < equ & & col < var ; k++, col++){

max_r = k;
for(int i = k+l;i < equ;i++){
if(abs(a[i][col]) > abs(a[max_r][col]))
max_r = 1;

}

if(a[max_r][col] == 0){
k—;
free_x[free_num++] = col;//ZXMNERBEHZTT
continue;

}

if(max_r != k){
for(int j = col; j < var+l; j++)
swap(alk][j],almax_r][j]);
}
for(int i = k+1;i < equ;i++){
if(a[i][col] != 0){
for(int j = col;j < var+l;j++)
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}
for (

if(k < var) return var—k;//BHZETMH

alil[j] "= al[k][]];

}

int i = k;i < equ;i++)
if(a[i][col] != 0)
return —1;// k&

/ /ME—HE, X

for (

}

retu
}
int n;
void ini
mems
mems
equ
var
for(

}

void sol
int
if(t

}

else

else

int i = var—1; i >= 0;i—){

x[i] = a[i]lvarl];

for(int j = i+1;j < var;j++)
x[1] *= (alil[j] && x[j1)

rn 0;

tO{

et(a,0,sizeof(a));

et(x,0,sizeof(x));

= n*n;

= n*n;

int i = 0;7 < nji++)

for(int j = 0;j < n;j++){
int t = ixn+j;
alt][t] = 1;
if(i > 0)al[(i—1)*n+j][t]
if(i < n—1l)a[(i+1)*n+j][t
if(j > 0)ali*xn+j—1][t] =
if(j < n—l)alixn+j+1][t]

}

ve(){
t = Gauss();

== _l){
printf("inf\n");
return;

if(t == 0){

int ans = 0;

for(int i = 0;7 < nxnj;i++)
ans += x[1];

printf("%d\n",ans);

return;

//HMZEEHRET

int ans = Ox3f3f3f3f;

int tot = (1<<t);

for(int i = 0;i < tot;i++){

)

I =l
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}

int cnt = 0;
for(int j = 0;j < t;j++){
if(i&(1<<i)){
x[free_x[j]] = 1;
cnt++;
}
else x[free_x[j]] = 0;
+
for(int j = var—t—1;j >= 0;j—){
int idx;
for (idx = j;idx < varj;idx++)
if(aljllidx])
break;
x[idx] = a[j][var];
for(int 1 = 1idx+1;1 < var;l++)
if(alj101])
x[idx] *= x[1];
cnt += x[idx];
ks
ans = min(ans,cnt);
}
printf("%d\n",ans);
+

char str[30][30];
int main(){

int T;
scanf ("%d" ,&T) ;
while(T—){
scanf ("%d",&n) ;
init();
for(int i = 0;1 < n;i++){
scanf ("%s",str[i]);
for(int j = 0;j < n;j++){
if(str[i][j] == 'y'")
ali*n+j][n*n] = 0;
else a[i*n+j][n*n] = 1;

}
}
solve();
}
return 0;

2.10.2 fEEI&KHFEA
POJ 2947 Widget Factory

//RfEST MOD BUiRRY 5 FELH
const int MOD = 7;

const int MAXN = 400;

int a[MAXN] [MAXN];//3&r4%65%
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int x[MAXN];//&EERINEE
inline 1int gcd(int a,int b){
while(b != 0){
int t = b;
b = a%b;
a = t;
+
return a;
}
inline 1int lcm(int a,int b){

return a/gcd(a,b)*b;

}

long long 1inv(long long a,long long m){
if(a == 1)return 1;
return inv(m%a,m)*(m—m/a)%m;

}

int Gauss(int equ,int var){
int max_r,col,k;
for(k = 0, col = 0; k < equ && col < var; k++,col++){
max_r = k;
for(int i = k+1; i < equ;i++)
if(abs(a[i][col]) > abs(a[max_r][col]))
max_r = 1;
if(a[max_r][col] == 0){
k—;
continue;
}
if(max_r != k)
for(int j = col; j < var+l;j++)
swap (alk][j],almax_r][j]);
for(int i = k+1;i < equ;i++){
if(a[i][col] != 0){
int LCM = lcm(abs(a[i][col]),abs(al[k][col]));
int ta = LCM/abs(a[i][col]);
int tb = LCM/abs(a[k][col]);
if(a[i][col]l*a[k][col] < 0)tb = —tb;
for(int j = col;j < var+l;j++)
alil[j] = ((alil[jlxta — a[k][j]xtb)%MOD + MOD)
%MOD

}
+
for(int i = k;i < equ;i++)
if(a[i][col] != 0)
return —1;//xf#
if(k < var) return var—k;// %%
for(int i = var—1;i >= 0;i—){
int temp = a[i][var];
for(int j = i+1; j < var;j++){
if(al1]1[3] != 0){
temp —= al[i][jl*x[]];
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55 temp = (temp%MOD + MOD)%MOD;

56 }

57 }

58 x[i] = (tempxinv(al[i][i],MOD))%MOD;

59 }

60 return 0;

61 |}

62 |int change(char s[]){

63 if(strcmp(s,"MON") == Q) return 1;

64 else if(strcmp(s,"TUE")==0) return 2;

65 else if(strcmp(s,"WED")==0) return 3;

66 else if(strcmp(s,"THU")==0) return 4;

67 else if(strcmp(s,"FRI")==0) return 5;

68 else if(strcmp(s,"SAT")==0) return 6;

69 else return 7;

70 |}

71 [int main(){

72 int n,m;

73 while(scanf ("%d%d",&n,&m) == 2){

74 if(n == 0 && m == 0)break;

75 memset(a,0,sizeof(a));

76 char str1[10],str2[10];

77 int k;

78 for(int i = 0;1 < m;i++){

79 scanf ("%d%s%s" ,&k,strl,str2);

80 alil[n] = ((change(str2) — change(strl) + 1)%MOD + MOD)
%MOD

81 int t;

82 while(k—){

83 scanf ("%d",&t) ;

84 t—;

85 ali][t] ++;

86 a[i][t]%=MOD;

87 }

88 }

89 int ans = Gauss(m,n);

90 if(ans == 0){

91 for(int i = 0;7 < nj;i++)

92 if(x[1] <= 2)

93 x[i1] += 7;

94 for(int i = 037 < n—1;i++)printf("%d,",x[i]);

95 printf("%d\n",x[n—1]);

96 }

97 else if(ans == —1)printf("Inconsistent data.\n");

98 else printf("Multipleysolutions.\n");

99 }

100 return 0;

101 |}

2.11 EHIFHS
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//HDU 4651
[/ n /RN CAFEFET n) BmBER, BEZOMEE.
const int MOD = 1e9+7;
int dp[100010];
void init(){
memset(dp,0,sizeof(dp));
dp[0] = 1;
for(int i = 1;7i <= 100000;i++){
for(int j =1, r =1; i — (3 *x j *xj—3) / 2 >= 0;
*= —1){
dp[i] += dp[i =3 * J * J —J) / 2] * r;
dp[i] %= MOD;
dp[i] = (dp[i]+MOD)%MOD;
if(i— 33 *3j+3) /2> 0){
dp[i] += dp[i — (3 x j *x j + J) / 2] * r;
dp['l] %= MOD
dp[i] = (dp[1]+MOD) $MOD ;
}
}
}
}
int main(){
int T;
int n;
init();
scanf ("%d",&T) ;
while(T—){
scanf ("%d",&n) ;
printf("%d\n",dp[n]);
}
return 0;
}
//HDU 4658
/ /8 n(<=10"5) BIXI5, HEINHEETEBT k 1
const int MOD = 1e9+7;

int dp[100010];

void init(){
memset (dp,0,sizeof(dp));
dp[0] = 1;
for(int i =

1;7 <= 100000;i++){
for(1nt j
-1){

5

dp[T] +=dpli =3 *x j x j —3) / 2] * r;

dp[i] %= MOD;
dp[i] = (dp[1]+MOD) $MOD ;
if(i—-— 3B *x3jxJj+3)/2>0){

dp[i] += dp[i — (3 * j * j +3J) / 2] *x r;

dp[i] %= MOD;
dp[i] = (dp[i]+MOD)%MOD;

<
1, r=1; i — (3 x j *xJj—13) / 2 >= 0;

jt++

j++
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+
}
int solve(int n,int k){
int ans = dp[n];
for(int j = 1, r = —=1; n — kx(3 x j x j — 3J) / 2 >= 0; j++, r
*= —1){
ans += dp[n —kx(3 * j x j — 3) / 2] * rj
ans %= MOD;
ans = (ans+MOD)%MOD;
if(n—kx(3 *Jj *x3j+3)/2>0){
ans += dp[n — kx(3 x j *x j + j) / 2] * r;
ans %= MOD;
ans = (ans+MOD)%MOD;
}
}

return ans;

int main(){

init();

int T;

int n,k;

scanf ("%d" ,&T) ;

while(T—){
scanf ("%d%d" ,&n,&k) ;
printf("%d\n",solve(n,k));

+

return 0;

}
2.12 3k AP M4z Fxt MOD BUE

/ /&% P0J 1845
//BEB—FK1+p+pr2+p--r3+p BT L,
/| BERZBIFEME R ENIER, FELAA getPrime();
long long pow_m(long long a,long long n){
long long ret = 1;
long long tmp = a%MOD;
while(n) {
if(n&l)ret = (retxtmp)%MOD;
tmp = tmp*xtmp%MOD;
n >>= 1;
+
return ret;
}
/it E1+p+pr2+...+pin
long long sum(long long p,long long n){
if(p == 0)return 0;
if(n == 0)return 1;
if(n & 1){
return ((1+pow_m(p,n/2+1))%MOD*sum(p,n/2)%MOD)%MOD;
+
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N

else return ((l+pow_m(p,n/2+1))%MOD*sum(p,n/2—1)+pow_m(p,n/2)%

MOD) %MOD
}
/ /IREIAABRYZ)# 2 FA 9% MOD
long long solve(long long A,long long B){
getFactors(A);
long long ans = 1;
for(int i = 0;7 < fatCnt;i++){

ans *= sum(factor[i][0],B*factor[i][1])%MOD;

ans %= MOD;
}

return ans;

}
2.13 Bt SEiKRE
2.13.1 ELLSERRH

const int MAXN = 1000000;
bool check[MAXN+10];
int prime[MAXN+10];
int mu[MAXN+10];
void Moblus(){
memset (check, false,sizeof (check));
mull] = 1;
int tot = 0;
for(int i = 2; i <= MAXN; i++){
if( !check[i] ){
prime[tot++] = 1i;
mul[i] = —1;
}
for(int j = 0; j < tot; j++){
if(i * prime[j] > MAXN) break;
check[i * prime[j]] = true;
if( i % prime[j] == 0){
muli * prime[j]] = 0;

break;
+
else{

muli * prime[j]] = —mu[i];
+

}
2.13.2 f5Ig: BZ0J2301

SHFHEER 0 MA[E, BRKEZLONEX (vy), BEa<=x<=bc<=y<=d, B
ged(x,y) =k, ged(x,y) BEA x My HERAXKAAE. 1 <=n<=50000,1 <=a<=b<=

50000,1 <= ¢ <=d <= 50000,1 <= k <= 50000

const int MAXN = 100000;
bool check[MAXN+10];
int prime[MAXN+10];

ACM Template of kuangbin
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int mu[MAXN+10];
void Moblus(){
memset (check, false,sizeof (check));
mul[l] = 1;
int tot = 0;
for(int i = 2; i <= MAXN; +i++){
if( !check[i] ){
prime[tot++] = 1;
muli] = —1;
}
for(int j 0; j < tot; j ++){
if( d prime[j] > MAXN) break;
check[i * prime[j]] = true;
if( i % prime[j] == 0){
muli * prime[j]] = 0;
break;

* 1l

}

else{
muli *x prime[j]] = —mu[i];

}

+
}
int sum[MAXN+10];
//% [1,n],[1,m] AEBRMBEIXTE
long long solve(int n,int m){
long long ans = 0;
if(n > m)swap(n,m);
for(int i = 1, 1la = 0; i <= n; i = la+1){
la = min(n/(n/i),m/(m/3i));
ans += (long long) (sum[la] — sum[i—1])*x(n/i)*(m/1);
+

return ans;

int main(){
Moblus () ;
sum[0] = 0;
for(int i = 1;7 <= MAXN;i++)
sum[i] = sum[i—1] + mul[i];
int a,b,c,d,k;
int T;
scanf ("%d",&T);
while(T—){
scanf ("%d%d%d%d%d" , &a,&b,&c,&d,&k) ;

long long ans = solve(b/k,d/k) — solve((a—1)/k,d/k) — solve

(b/k, (c-1)/k) + solve((a—1)/k,(c—-1)/k);
printf("%lld\n",ans);
}

return 0;
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2.14 Baby-Step Giant-Step

//(POJ 2417,3243)
//baby_step giant_step
// a*x = b (mod n) n BEBMAEZHEATIL
/] KREBER 0<=x < n HIfR
#define MOD 76543
int hs[MOD],head[MOD],next[MOD],id[MOD],top;
void 1insert(int x,int y){
int k = x%MOD;
hs[top] = x, id[top] = y, next[top] = head[k], head[k] = top++;

int find(int x){
int k = x%MOD;
for(int i = head[k]; i != —1; i = next[i])
if(hs[i] == x)
return id[i];
return —1;

int BSGS(int a,int b,int n){

memset (head,—1,sizeof (head));

top = 1;

if(b == 1)return 0;

int m = sqrt(nx1.0), j;

long long x = 1, p = 1;

for(int i = 0; i < m; ++i, p = p*xa%n)insert(pxb%n,i);

for(long long i = m; ;i += m){
if( (j = find(x = x*xp%n)) != —1 )return i—j;
if(i > n)break;

}

return —1;

}
2.15 HI&N simpson F14y

double simpson(double a,double b){

double ¢ = a + (b—a)/2;

return (F(a) + 4xF(c) + F(b))*(b—a)/6;
}
double asr(double a,double b,double eps,double A){

double ¢ = a + (b—a)/2;

double L = simpson(a,c), R = simpson(c,b);

if(fabs(L + R — A) <= 15*eps)return L + R + (L + R — A)/15.0;

return asr(a,c,eps/2,L) + asr(c,b,eps/2,R);
}
double asr(double a,double b,double eps){

return asr(a,b,eps,simpson(a,b));

}
2.16 LR T EARTEILTS

WEBTE F unsigned long long
HDU3977
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long long gcd(long long a,long long b){
if(b == 0)return a;
return gcd(b,a%b) ;
}
long long lcm(long long a,long long b){
return a/gcd(a,b)*b;
}
struct Matrix{
long long mat[2][2];
}s3
Matrix mul_M(Matrix a,Matrix b,long long mod){
Matrix ret;
for(int i = 0;7 < 2;i++)
for(int j = 0;j < 2;j++){
ret.mat[i][j] = 0O
for(int k = 0;k < 2;k++){
ret.mat[i][j] += a.mat[i][k]*b.mat[k][j]%mod;
if(ret.mat[i][j] >= mod)ret.mat[i][j] —= mod;
}
}
return ret;
}
Matrix pow_M(Matrix a,long long n,long long mod) {
Matrix ret;
memset(ret.mat,0,sizeof(ret.mat));
for(int i = 031 < 2;i++)ret.mat[i][i] = 1;
Matrix tmp = a;
while(n) {
if(n&l)ret = mul_M(ret,tmp,mod);
tmp = mul_M(tmp,tmp,mod);
n >>= 1;
+
return ret;
}
long long pow_m(long long a,long long n,long long mod)//a”b % mod{
long long ret = 1;
long long tmp a%mod ;
while(n) {
if(n&l)ret = retxtmp%mod;
tmp = tmp*tmp%mod;
n >>= 1;

+
return ret;
}
/| ZRIFIEFEE 7R
const int MAXN = 1000000;
int prime[MAXN+1];
void getPrime(){
memset(prime,0,sizeof(prime));
for(int i = 2;i <= MAXN;i++){
if(lprimel[i])prime[++prime[0]] = 1i;
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52 for(int j = 1;j <= prime[0] && prime[j] <= MAXN/i;j++){
53 prime[prime[j]xi] = 1;

54 if(i%prime[j] == 0)break;

55 }

56 }

57 |}

58 |long long factor[100][2];
59 |int fatCnt;
60 |int getFactors(long long x){

61 fatCnt = 0;

62 long long tmp = x;

63 for(int i = 1;prime[i] <= tmp/prime[i];i++){
64 factor[fatCnt][1] = 0;

65 if(tmp%prime[i] == 0){

66 factor[fatCnt] [0] = primel[i];
67 while(tmp%prime[i] == 0){

68 factor[fatCnt] [1]++;

69 tmp /= primel[i];

70 }

71 fatCnt++;

72 }

73 }

74 if(tmp != 1){

75 factor[fatCnt] [0] = tmp;

76 factor[fatCnt++][1] = 1;

77 }

78 return fatCnt;

79 |}

80 |/ /¥MLERS
81 |int legendre(long long a,long long p){

82 if(pow_m(a, (p—1)>>1,p) == 1)return 1;

83 else return —1;

84 |}

85 |int fo = 1;

86 |int f1 = 1;

87 |long long getFib(long long n,long long mod){
88 if(mod == 1l)return 0;

89 Matrix A;

90 A.mat[0][0] = 0;

91 A.mat[1][0] = 1;

92 A.mat[0][1] = 1;

93 A.mat[1][1] = 1;

94 Matrix B = pow_M(A,n,mod);

95 long long ret = fOxB.mat[0][0] + flxB.mat[1][0O];
96 return ret%mod;

97 |}

98 |long long fac[1000000];
99 |long long G(long long p){

100 long long num;
101 if(legendre(5,p) == 1l)num = p—1;
102 else num = 2x(p+1);
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103 //3RHE num BIERB A

104 int cnt = 0;

105 for(long long i = 1;i*i <= num;i++)

106 if(num%i == 0){

107 fac[cnt++] = 13

108 if(ixi != num)

109 fac[cnt++] = num/i;

110 }

111 sort(fac,fac+cnt);

112 long long ans;

113 for(int i = 0;7 < cnt;i++){

114 if(getFib(fac[i],p) == f0 && getFib(fac[i]+1,p) == f1){
115 ans = fac[i];

116 break;

117 }

118 }

119 return ans;

120 |}

121 |long long find_loop(long long n){

122 getFactors(n);

123 long long ans = 1;

124 for(int i = 0;1 < fatCnt;i++){

125 long long record = 1;

126 if(factor[i][0] == 2)record = 3;
127 else if(factor[i][0] == 3)record = 8;
128 else if(factor[i][0] == 5)record = 20;
129 else record = G(factor[i][0]);

130 for(int j = 1;j < factor[i][1];j++)
131 record x= factor[i][0];

132 ans = lcm(ans,record);

133 }

134 return ans;

135 |}

136 |void init(){

137 getPrime();

138 |}

139 |int main(){

140 init();

141 int T;

142 int iCase = 0;

143 int n;

144 scanf ("%d",&T) ;

145 while(T—){

146 iCaset+;

147 scanf ("%d",&n) ;

148 printf("Case #%d: %I64d\n",iCase,find_loop(n));
149 }

150 return 0;

151 |}
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2.17 EIR

EX: & m>1gcd(a,m) =1, (€15 a’ = 1(mod m) RIAHIRNHOIERE d A a & m B9
By, 18R om(a).

WR 6,(a) = p(m), MFR a 248 m BIFEIR.

EIEB: BEm>1(a,m) =1, EBH dHE o’ = 1(mod m), W 5,,(a) & d.

EI: B m ARROAERGRE m=2,4,p",2p", H p BHRY, n 2EEEEEH
EHE: NRE m BIRR, BAE—FA ¢(¢(m)) TIEIR.

EIE: MR p BRY, BLR¥ p —EFER, FEHE p WERPNMEHR o(p—1).
%’Fﬁ?%& p BIRIFGE: 5t p—1 ZEFHE, B p—1=p]'p2. plf KERESRR, HIE

¢ #1(mod p)
iz, M ¢ #i2 p BIER. (NITEHKIER, REEWE p— 1 #K ¢(p)) BIF.

KE2HM = DRIRIZEF
//******************************************
/| ZEIFIETEH %
const int MAXN=100000;
int prime[MAXN+1];
void getPrime(){
memset(prime,0,sizeof(prime));
for(int i=2;i<=MAXN;i++){
if(!prime[i])prime[++prime[0]]=1;
for(int j=1;j<=prime[0]&&prime[j]<=MAXN/i;j++){
prime[prime[j]xi]=1;
if(i%prime[j]==0) break;

+
}
long long factor[100][2];
int fatCnt;
int getFactors(long long x){

fatCnt=0;
long long tmp=x;
for(int i=1;prime[i]<=tmp/prime[i];i++){
factor[fatCnt] [1]=0;
if (tmp%prime[i]==0) {
factor[fatCnt][0]=prime[i];
while (tmp%prime[i]==0){
factor[fatCnt] [1]++;
tmp/=prime[i];
+
fatCnt++;
}
}
if(tmp!=1){
factor[fatCnt] [0]=tmp;
factor[fatCnt++][1]=1;
}
return fatCnt;
}
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//******************************************

long long pow_m(long long a,long long n,long long mod){

long long ret = 1;
long long tmp = a%mod;
while(n) {
if(n&l)ret = retxtmp%mod;
tmp = tmp*tmp%mod;
n >>= 1;
}
return ret;
}
[/ REH P HR/NDHEIR

void solve(int P){

if(P == 2){
printf("1\n");
return;

}

getFactors(P—1);
for(int g = 2; g < P;g++){
bool flag = true;
for(int i = 0;7i < fatCnt;i++){
int t (P—1)/factor[i][0];
if(pOW_m(g)t)P) == 1){
flag = false;

break;
}
}
if(flag){
printf("%d\n",g);
return;
}

+
}
int main(){
getPrime();
int T;
int P;
scanf ("%d",&T);
while(T—){
scanf ("%d",&P) ;
solve(P);
+

return 0;

2.18 RIRHBILTH
2.18.1 HDU4656 EFIEUE
HDU4656

xp = bxc®) 41d F(x) = agxg + ayx1 + aoxy + ... + a,_1x,_1 Given n,b,c,d,ag, ..., a,_1,
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calculate F(xp), ...,

//EL
//F1
//I1
/]

n

=

=

= -

P(anl).

n—1

=Y a;(bc* +a)

I
[uy

L[]

I
(e}

i=0
i 4 . . .
a; y Cl(bc**)id'—
j=0

I
—_

~.

~.

~.

Il
_ O

(chk )it Zadl Tit(i — )1~
i=j
n—1—j

(bczk]]'1 Yo aygi(n—1—i)d" T (n—1—i— )t

1=0

Il
- O

(b)Yt ps

Il
- O

b]]' 1pc

I
o

-1
— Ck2 nz bjj!_lpjcjzc_(k_j)z

j=0

k2

/\EP p] *u qk %KZE% 7Ny ﬂ-I;UTFH NTT j&?j_—ll‘;%iﬁ_i,i-l_%o

//*********************************

[ /RIBREL T (NTT)

//RK A F1 B BIETR, SR P BUE

[/ MKEA N1 BT, EEAEANRE PL 1 P2

//P1-1 #1 P2-1 wAME N1 HIEH

M E2 SRR P1,P2 HIRIR

2 E1 # P1 BT, F2 & E2 & P2 MIHTT

& N1 348 P1 BT, I2 2 N1 XE P2 BYET

//REERTEREEE, RIETEHERE/NT MM=P1xP2 HY
= (P2 %} P1 BYi#JT)*P2
= (P1 Xt P2 HJEIT)*P1

//M1
/ /M2

const
const
const
const
const
const
const
const
const
const
const
const

int
int
int
int
int
int
int
int
int
int
int

P
N1
N2
P1

P2
El
E2

F1 =

F2
I1
I2

1000003;//4&5R%T P BUR

262144;// 218

N1+1;//8HK /)
9982443533 //P1 =223 x7%x17+1
995622913;//P2 =219 %3 %3%211+1

= 996173970;
= 88560779;

121392023;//E1%F1 = 1(mod P1)
= 840835547;//E2xF2 = 1(mod P2)
= 998240545;//I1*N1 = 1(mod P1)
= 995619115;//I2%N1 = 1(mod P2)

long Iong M1 = 397550359381069386LL;
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const long long M2
const long long MM

/B x*xy 3 z HUR
long long mul(long long x,long long y,long long z){

}

int
}
int
int

return (x*xy — (long long) (x/(long double)z*y+le—3)*z+z)%z;

trf(int x1,int x2){

596324591238590904LL;
993874950619660289LL;//MM = P1%P2

return (mul(M1,x1,MM)+mul(M2,x2,MM))%MM%P;

AIN21,B[N2],C[N2];
A1[N2],B1[N2],C1[N2];

void fft(int *A,int PM,int PW){

}

for(int m = N1,h;h = m/2, m >= 2;PW =
for(int i = O,w=1;i < h;i++, w = (long long)w*xPW%PM)

j+h, x = (A[J1-A[K]+PM)%PM;

(long long)wxx%PM;

for(int j = i;j < N1;j += m){
int k =
(A[j1+=A[k])%=PM;
ALK] =

}

for(int i = 0, = 1;j < N1-1;j++){
for(int k = N1/2; k > (i*r=k);k /= 2);

if(j < di)swap(A[i]l,A[j]1);
}

//3E A 1 B MIEH, BRAEGFE C B, ERx P BUR
void mul(){

}

int

memset(C,0,sizeof(C));
memcpy (Al,A,sizeof(A));
memcpy (B1,B,sizeof(B));
fft(A1,P1,E1); fft(B1,P1,E1l);

for(int i = 0;7 < N1;i++)C1[i]

fft(C1,P1,F1);

for(int i = 0;7 < N1;i++)C1[1]

fft(A,P2,E2); fft(B,P2,E2);
for(int i = 0;7 < N1;i++)C[1]
fft(C,P2,F2);

for(int i = 0;7 < N1;i++)C[1]
for(int i = 0;7 < N1;i++)C[1]

INV[P];//i#TT

const int MAXN = 100010;

int
int
int
int
int
int
int

{

F[MAXN]; / /B3R
a[MAXN];

pd [MAXN] ;

pb [MAXN] ;
pc2[MAXN] ;

p [MAXN] ;
main()

/ /TR IR L T
INV[1] = 1;

(long long)Al[i]*B1[i]%P1;
(long long)Cl[i]*I1%P1;
(long long)A[i]*B[i]%P2;

(long long)C[i]*I2%P2;

trf(C1[i],C[i]);

(long long)PWxPW%PM,m=h)
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for(int i = 2;i < P;i++)
INV[i] = (long long)P/ix(P—INV[P%i])%P;
F[O] = 1;
for(int i = 1;i < MAXN;i++)
F[i] = (long long)F[i—1]*i%P;
int n,b,c,d;
while(scanf ("%d%d%d%d" ,&n,&b,&c,&d) == 4){
for(int i = 0;7 < nj;i++)scanf("%d",&a[i]);
pd[0] = 1;
for(int i = 1;i < njit++)
pd[i] = (long long)pd[i—1]*d%P;
memset(A,0,sizeof(A));
memset(B,0,sizeof(B));
for(int i = 0;7 < n;i++)
A[i] = (long long)a[n—1—i]*F[n—1—7]%P;
for(int i = 0;7 < njit++)
B[i] = (long long)pd[i]*INV[F[i]]%P;
mul();
for(int i = 0;1 < n;i++)p[i] = C[i];
reverse(p,p+n);
memset(A,0,sizeof(A));
pb[0] = 1;
for(int i = 1;7 < n;i++)
pb[i] = (long long)pb[i—1]*b%P;
pc2[0] = 1;
int c2 = (long long)c*c%P;
for(int i = 1, s = c;i < n;i++){
pc2[i] = (long long)pc2[i—1]*s%P;
s = (long long)s*c2%P;
}
for(int i = 0;7 < njit++)
A[i] = (long long)pb[i]*INV[F[i]]%P*p[i]%P*pc2[i]%P;
memset(B,0,sizeof(B));
B[O] = 1;
for(int i = 1;i < n;i++)
B[i] = B[N1—i] = INV[pc2[il]l;
mul();
for(int i = 0;1 < n;i++)C[1] = (long long)C[i]*pc2[i1]%P;
for(int i = 0;7 < n;i++)
printf("%d\n",C[i]);
+
return 0;
}

2.19 HEAQAR
2.19.1 Polya

G Rp MHEN—N BB, B L MEAERLX p MR, B—MEEHRERH G WIE
RATEAS—MAER, WXANARAERE—MAR, XENTRREHEHN:
L= xZ(kW),feG
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C(f) AfEIMTS, |G| RENERTTEH
WFH n MIBRFHE, B n FAEEERM n FEEE i

C(f;) = ged(n, i) i FT/omn—REE i |EA, i =0/ c=n;
TR E

MR n AEH: MWEIAERC) =5, BLAB®RC()=5+1

MR n AFH: C(f)=5+1
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ACM Template of kuangbin

3 HBIBLEH
3.1 Xk

/*
* Xaw (BEXEE k K)
*/
const int MAXN = 100010;
int tree[20] [MAXN];//RT~BEESMIENE
int sorted[MAXN];//BEHFIFE
int toleft[20][MAXN];//toleft[p][i] R=E i BN 1 3| i BHEHONELIL

void build(int 1,1int r,int dep){
if(l == r)return;
int mid = (l+r)>>1;
int same = mid — 1 + 1;//FRFTHEMEMEHES NLILHINH
for(int i = 1; i <= r; i++) //FER 1, & one
if(tree[dep][i] < sorted[mid])
same—;
int lpos = 1;
int rpos = mid+1;
for(int i = 1;i <= r;i++){
if(tree[dep][i] < sorted[mid])
tree[dep+l] [lpos++] = treel[dep][i];

else if(tree[dep][i] == sorted[mid] && same > 0){
tree[dep+l] [lpos++] = treel[dep][i];
same—;

}

else

tree[dep+l] [rpos++] = treel[dep][i];
toleft[dep][i] = toleft[dep][l—-1] + 1lpos — 1;
+
build(l,mid,dep+1);
build(mid+1l,r,dep+1);
}

//EEXEE k KEV#, [L,R] BAKXE, [1,r] 2EEAH/NXIE
int query(int L,int R,int 1,1int r,int dep,int k){
if(l == r)return tree[dep][l];
int mid = (L+R)>>1;
int cnt = toleft[dep][r] — toleft[dep][1-1];
if(ent >= k){
int newl = L + toleft[dep][1l-1] — toleft[dep][L—1];
int newr = newl + cnt — 1;
return query(L,mid,newl,newr,dep+1,k);

+

else{
int newr = r + toleft[dep][R] — toleft[dep][r];
int newl = newr — (r—l-cnt);
return query(mid+1,R,newl,newr,dep+1l,k—cnt);

+
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}

int

}
3.2
3.2.1

main(){
int n,m;
while(scanf ("%d%d" ,&n,&m)==2) {
memset(tree,0,sizeof(tree));
for(int i = 1;7 <= nj;i++){
scanf ("%d" ,&tree[0][i]);
sorted[i] = tree[0][i];
}
sort(sorted+l,sorted+n+1l);
build(1,n,0);
int s,t,k;
while(m—){
scanf ("%d%d%d" ,&s,&t,&K) ;

printf("%d\n",query(1l,n,s,t,0,k));

}
}

return 0;

RMQ
—4%

KEAE, BATHEN 1 FE.
Ki/ME, EHEAR/IMETHR, SEHEM 0 FHIEXS R IEKENT .

dp[i][j] = max(dp[i][j—1],dp[i+(1<<(j—1))]1[]—1]);

const 1int MAXN = 50010;
int dp[MAXN][20];
int mm[MAXN];
[ /¥R RMQ, b ELETHRM 1 FFiE, M o FFiaEREk
void initRMQ(int n,int b[]){
mm[O] = —1;
for(int i = 1; i <= n;i++){
mm[i] = ((i&(i—1)) == O)?mm[i—1]+1:mm[i—1];
dpl[i][0] = b[i];
+
for(int j = 1; j <= mm[n];j++)
for(int i = 1;i + (1<<j) —1 <= nj;i++)
}
[/ EHHRKE
int rmgq(int x,int y){
int k = mm[y—x+1];
return max(dp[x][k],dply—(1<<k)+1][k]);
}
3.2.2 4
/*
* ZHE RMQ, TIALIEEZE n*mxlogx(n)*log(m)
* BETHRMN 1 FFia
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*/
int val[310][310];
int dp[310][3160][9]1[9];//®KI&
int mm[310];//Z#FGHI R —, FERBIMERK
void initRMQ(int n,int m){
for(int i = 1;i <= n;i++)
for(int j = 1;j <= m;j++)
dplilljl[e]l[e] = vallillj];
for(int ii = 0; i1 <= mm[n]; ii++)
for(int jj = 0; jj <= mm[m]; jj++)
if(ii+jj)
for(int i = 1; i + (1<<ii) — 1 <= n;i++)
for(int j = 1; j + (1<<jj) — 1 <= m;j++){
if(i1)dp[i10310i110331 = max(dp[i]1[3]1[1
—1][33]1,dp[i+(1<<(ii-1))1[J1[i1—-1]03]1);
else dp[i][j1[ii1]1[3j] = max(dp[i]1[jILi1]1[3]
—1],dp[i]1[j+(1<<(3j—-1))1[Fi1033—-11);
+
}
[/ EEEFRANHERKRE (x1<=x2,yl<=y2)
int rmq(int x1,int yl,int x2,int y2){
int k1l = mm[x2—x1+1];
int k2 = mm[y2—yl1+1];
X2 = x2 — (1<<kl) + 1;
y2 = y2 — (1<<k2) + 1;
return max(max(dp[x1][yl][k1l][k2],dp[x1][y2][k1][k2]) ,max(dp[x2
10y1][k1][k2],dp[x2] [y2] [k1]1[k2]));

int main(){
//TESNEXT mm BLABHITHIGE L
mm[O0] = —1;
for(int i = 1;i <= 305;7i++)
mm[ 7] ((1&(i—1))==0)?mm[i—1]+1:mm[i—1];
int n,m;
int Q;
int rl,cl,r2,c2;
while(scanf ("%d%d",&n,&m) == 2){
for(int i = 1;7 <= nji++)
for(int j = 1;j <= m;j++)
scanf ("%d" ,&vall[i][]j]);
initRMQ(n,m) ;
scanf ("%d",&Q) ;
while(Q—){
scanf ("%d%d%d%d" ,&r1l,&cl,&r2,&c2);
if(rl > r2)swap(rl,r2);
if(cl > c2)swap(cl,c2);
int tmp = rmq(rl,cl,r2,c2);
printf("%d,",tmp);
if(tmp == val[rl][cl] || tmp == vall[rl][c2] || tmp ==
val[r2][cl] || tmp == val[r2][c2])
printf("yes\n");
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else printf("no\n");
}
}

return 0O;

}
3.3 BiiEE|y
3.3.1 =i

ETRWN, EfEafE, SR ENS (HDU 3966 &5 + HR%4H)

const int MAXN = 50010;
struct Edge{
int to,next;
}edge [MAXN*2];
int head[MAXN],tot;
int top[MAXN];//topl[v] R~ v FTERIESEAYINGRTI &
int fa[MAXN];//REDHS
int deep[MAXN];//RE
int num[MAXN];//num[v] TR v ARBFRET S
int p[MAXN];//plv] &R v MNHAE
int fp[MAXN];//fp 1 p #HEHEK
int son[MAXN];//EJLF
int pos;
void init(){
tot = 0;
memset (head,—1,sizeof (head));
pos = 1;//{ERRIRELE, wSNk 1 iR
memset(son,—1,sizeof(son));

}
void addedge(int u,int v){

edge[tot].to = v; edge[tot].next = head[u]; head[u]

}
void dfsl(int u,int pre,int d){
deep[u] = d;
falu] = pre;
numfu] = 1;
for(int i = head[u];i != —1; i = edge[i].next){
int v edge[i].to;
if(v != pre){
dfsi(v,u,d+1);
num[u] += num[v];

if(son[u] == —1 || num[v] > num[son[u]])

sonfu] = v;

+
}
void getpos(int u,int sp){

top[u] = sp;

plu] = pos++;

fplplull = u;

= tot++;
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if(son[u] == —1) return;
getpos(son[u],sp);
for(int i = head[u];i != —1;i = edge[i]
int v = edge[i].to;
if( v != son[u] && v != falu])
getpos(v,v);
+
}
/ /BEIRE 4R
int lowbit(int x){

return x&(—x);
}
int c[MAXN];
int n;
int sum(int ){
int s = 0;
while(i > 0)
{
s += c[i];
i —= lowbit(i);
+

return s;

}
void add(int 1i,int val){

while(i <= n){
c[i] += val;
i += lowbit(i);
}
3
//u—>v BIERE ESRERT val

void Change(int u,int v,int val){
int f1 = top[u], f2 = top[v];
int tmp = 0;
while(f1 != f2){
if(deep[fl] < deep[f2]){
swap(f1,f2);
swap (u,V);
}
add(p[f1],val);
add(p[u]+l,—val);
u = fa[fl];
fl1 = top[u];
+
if(deep[u] > deep[v]) swap(u,v);
add(p[u],val);
add(p[v]+1l,—val);

int a[MAXN];
int main(){
int M,P;

.next){

kuangbin

60



92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

©QOVWooo~NOoOOUu b WNR

=

ACM Template of kuangbin

while(scanf ("%d%d%d" ,&n,&M,&P) == 3){
int u,v;
int C1,C2,K;
char op[10];
init();
for(int i = 1;7 <= nj;i++){

}

scanf ("%d" ,&a[i]);

while(M—){

}

scanf ("%d%d" ,&u,&v) ;
addedge (u, v),
addedge(v,u);

dfs1(1,0,0);

getpos(1,1);
memset(c,0,sizeof(c));
for(int i = 1;7 <= nj;i++){

}

add(p[i],ali]);
add(p[i]+1,—ali]);

while(P—){

scanf ("%s",op);

if(op[0] == 'Q"){
scanf ("%d",&u) ;
printf("%d\n",sum(p[ul));

}

else{
scanf ("%d%d%d" ,&C1,&C2,&K) ;
if(op[0] == 'D')

K = —K;

Change(C1,C2,K);

return 0;

3.3.2 B
T8, 12

BB KA, TRREFBNEARE (SPOJ QTREE #&&I57 + LR

const 1int MAXN = 10010;
struct Edge{
int to,next;
}edge[MAXN*2] ;
int head[MAXN],tot;
int top[MAXN];//top[v] Fx v FAEMEREMTTHFD S
int fa[MAXN]; //XFETR
int deep[MAXN];//RE

int num[MAXN];//num[v] &
int p[MAXN];//p[v] =R v

=L v jﬂ HIF BT 3
SE A A A A BN RO B
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int fp[MAXN];//#1 p #EMER
int son[MAXN];//EJLF
int pos;
void init(){
tot = 0;
memset (head,—1,sizeof (head));
pos = 0;
memset(son,—1,sizeof(son));
3
void addedge(int u,int v){
edge[tot].to = v;edge[tot].next = head[u];head[u] = tot++;
}
//BE—i& dfs k4 fa,deep,num,son
void dfsl(int u,int pre,int d){
deeplu] = d;
falul] = pre;
num[u] = 1;
for(int i = head[u];i != —1; i = edge[i].next){
int v edge[i].to;
if(v 1= pre){
dfsl(v,u,d+1);
num[u] += num[v];
if(son[u] == —1 || num[v] > num[son[u]])
son[u] = v;

+
}
//EZi dfs XK top # p
void getpos(int u,int sp){
top[u] = sp;
plu] = pos++;
fplplull = u;

if(son[u] == —1) return;
getpos(son[u],sp);
for(int i = head[u] ; i != —1; i = edge[i].next){

46
47
48
49
50
51
52
53
54

edge[i].to;
if(v != son[u] && v != fa[u])
getpos(v,v);

/ | & ET 1Y
struct Node{

int 1,r;
int Max;

}segTree[MAXN*3] ;

void build(int i,int 1,int r){
segTree[i].l = 1;
segTree[i].r = r;
segTree[i].Max = 0;
if(l == r)return;
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int

mid = (l+r)/2;

build(i<<1,1l,mid);
build((i<<1)|1,mid+1,r);

}

void push_up(int 1i){
segTree[i].Max = max(segTree[i<<1l].Max,segTree[(i<<1l)]|1].Max);

}

/] BETEERKEIE k MEA val

void update(int 1i,int k,int val){
if(segTree[i].l == k && segTree[i].r

}

int

segTree[1].Max
return;

mid = (segTree[i].l + segTree[i].
if(k <= mid)update(i<<1i,k,val);

val;

else update((i<<1)|1,k,val);
push_up(i);

}

//El%ERT [1,r] BImKXE
int query(int 1i,int 1,int r){

if(segTree[i].1l == 1 && segTree[i].r

int

return segTree[i]

mid = (segTree[i].l + segTreel[i].
if(r <= mid)return query(i<<1,1,r);

.Max;

== k){

r)/2;

r)/2;

else if(l > mid)return query((i<<1)|1,1,r);

else return max(query(i<<1,1l,mid),query((i<<1)|1,mid+1,r));

}

/ /28 u->v BRIRXKE
int find(int u,int v){

int
int

fl1 = top[u], f2 =

tmp = 03

while(f1l != f2){
if(deep[f1l] < deep[f2]){

}

swap(f1,f2);
swap(u,Vv);

}

top[v];

tmp = max(tmp,query(1,p[fl],plu]));

u = fa[f1]; f1 =

if(u == v)return tmp;

if(deep[u] > deep[v]) swap(u,v);

top[u];

return max(tmp,query(l,p[sonfu]],pl[v]));

int e[MAXN][3];
int main(){

int
int

T;
n;

scanf ("%d",&T) ;
while(T—){

init();
scanf ("%d",&n) ;
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for(int i = 0;7 < n—1;i++){
scanf ("%d%d%d" ,&e[i][0],&e[i][1],&e[i][2]);
addedge(e[i][0],e[i]1[1]);
addedge(e[i][1],e[i][0]);

}

dfs1(1,0,0);

getpos(1l,1);

build(1,0,pos—1);

for(int i = 0;1 < n—1; i++){
if(deep[e[i][0]] > deep[e[i][1]])

swap(e[i][0],e[i][1]);

update(l,ple[i][1]],e[i]1[2]);

}

char op[10];

int u,v;

while(scanf("%s",op) == 1){
if(op[0] == 'D')break;
scanf ("%d%d" ,&u,&v) ;
if(op[0] == 'Q")

printf("%d\n",find(u,v));//&if]l u-—>v BRLIHINHNEKXE

else update(l,p[e[u—11[1]],v);//18E u LHNKEAR v
}
}

return 0;

3.4 {HER (splay tree)
3.4.1 fF: HDU1890

const int MAXN = 100010;
struct Node;
Nodex null;
struct Node{
Node *ch[2],xfa;
int size;
int rev;
Node () {
ch[0] = ch[1] = fa = null; rev = 0;
+
inline void push_up(){
if(this == null)return;
size = ch[0]—>size + ch[l]—>size + 1;

+

inline void setc(Nodex p,int d){
ch[d] = p;
p—>fa = this;

+

inline bool d(){
return fa—>ch[1] == this;

+
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void clear(){
size = 1;
ch[0] = ch[1] = fa = null;
rev = 0;
+
void Update_Rev(){
if(this == null)return;
swap (ch[0],ch[1]);
rev = 1;
+
inline void push_down() {
if(this == null)return;
if(rev){
ch[0@]—>Update_Rev();
ch[1]—>Update_Rev();
rev = 0;
}
+
inline bool 1isroot(){
return fa == null || this != fa—>ch[0] && this != fa—>ch
[1];
+
+s3
inline void rotate(Nodex x)
{
Node xf = x—>fa, *xff = x—>fa—>fa;
f—>push_down () ;
x—>push_down () ;
int ¢ = x—>d(), cc = f—>d();
f—>setc(x—>ch[!c],c);
x—>setc(f,!c);
if(ff—>ch[cc] == f)ff->setc(x,cc);
else x—>fa = ff;
f—>push_up();
}
inline void splay(Nodex &root,Nodex x,Nodex goal)
{
while(x—>fa != goal){
if(x—>fa—>fa == goal)rotate(x);
else {
x—>fa—>fa—>push_down () ;
x—>fa—>push_down () ;
x—>push_down () ;
bool f = x—>fa—>d();
x—>d() == f ? rotate(x—>fa):rotate(x);
rotate(x);
}
+
x—>push_up();
if(goal == null)root = x;
}
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72 |Nodex get_kth(Nodex r,int k)

73 | {

74 Nodex x = r;

75 x—>push_down () ;

76 while(x—>ch[0]—>size+1l != k){
77 if(k < x—>ch[0]—>size+l)x = x—>ch[0];
78 else{

79 k —= x—>ch[0]—>size+1;
80 x = x—>ch[1];

81 }

82 x—>push_down () ;

83 }

84 return x;

85 |}

86 [Node* get_next(Nodex* p){

87 p—>push_down() ;

88 p = p—>ch[1];

89 p—>push_down () ;

90 while(p—>ch[0] != null){

91 p = p—>ch[0];

92 p—>push_down () ;

93 }

94 return p;

95 |}

96 |Node pool[MAXN],*tail;

97 [Node #*node[MAXN];

98 |Node *root;

99 |void build(Nodex &x,int 1,int r,Nodex fa)

100 |{

101 if(1l > r)return;

102 int mid = (1+r)/2;

103 X = tail++;

104 x—>clear();

105 x—>fa = fa;

106 node[mid] = x;

107 build(x—>ch[0],1,mid—1,x);
108 build(x—>ch[1],mid+1,r,x);
109 x—>push_up () ;

110 |}

111 |void init(int n)

112 |{

113 tail = pool;

114 null = tail++;

115 null—>fa = null—>ch[0@] = null-—>ch[1] = null;
116 null—>size = 0; null—>rev = 0;
117 Node *p = tail++;

118 p—>clear();

119 root = p;

120 p = tail++;

121 p—>clear();

122 root—>setc(p,1);

kuangbin 66



123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

co~NOUT D WNH

ACM Template of kuangbin

build(root—>ch[1]—>ch[0],1,n,root—>ch[1]);
root—>ch[1]—>push_up();
root—>push_up();
}
int a[MAXN];
int b[MAXN];
bool cmp(int i,int j)

{
if(a[i] != a[j])return a[i] < a[j]l;
else return i < j;
}
int main()
{
int n;
while(scanf("%d",&n) == 1 && n){
for(int i = 1;7 <= nj;i++){
scanf ("%d" ,&a[i]);
b[i] = 13
}
init(n);
sort(b+1l,b+n+1,cmp);
for(int i = 1;7 <= nj;i++){
splay(root,node[b[i]],null);
int sz = root—>ch[0]—>s1ize;
printf("%d",root—>ch[0]—>s1ize);
if(i == n)printf("\n");
else printf(",");
splay(root,get_kth(root,i),null);
splay(root,get_kth(root,sz+2),root);
root—>ch[1]—>ch[0]—>Update_Rev();
¥
}
return 0O;
}

3.4.2 {5 HDU3726

const int MAXN = 20010;
struct Node;
Nodex null;
struct Node
{
Node *ch[2],xfa;//$EEIJLFMRXFELER
int size,key;
Node () {
ch[0] = ch[1] = fa = null;

+

inline void setc(Nodex p,int d){
chld] = p;
p—>fa = this;

+

inline bool d(){
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return fa—>ch[1] == this;
+
void push_up(){
size = ch[0]—>size + ch[l]->size + 1;
+
void clear(){
size = 1;
ch[0] = ch[1] = fa = null;
+
inline bool 1isroot()
{
return fa == null || this != fa—>ch[0] && this != fa—>ch
[1]1;
+
I
inline void rotate(Nodex x)
{
Node *f = x—>fa, *xff = x—>fa—>fa;
int ¢ = x—>d(), cc = f—>d();
f—>setc(x—>ch[!c],c);
x—>setc(f,!c);
if(ff—>ch[cc] == f)ff->setc(x,cc);
else x—>fa = ff;
f—>push_up () ;
}
inline void splay(Nodex &root,Nodex x,Nodex goal)
{
while(x—>fa != goal){
if(x—>fa—>fa == goal)rotate(x);
else {
bool f = x—>fa—>d();
x—>d() == f ? rotate(x—>fa) : rotate(x);
rotate(x);
}
+
x—>push_up () ;
if(goal == null)root = x;
}
//3RE r FREEAE kK 1
Nodex get_kth(Node* r,int k)

{
Node* x = r;
while(x—>ch[0]—>size+1 != k){
if(k < x—>ch[0]—>size+l)x = x—>ch[0];
else {
k —= x—>ch[0]—>size+1;
X = x—>ch[1];
}
+
return Xx;
}
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//1E root HIBIhifliE x

void erase(Nodex &root,Nodex x)

{

}

splay(root,x,null);

Nodex t = root;

if(t—>ch[1] != null){
root = t—>ch[1];
splay(root,get_kth(root,1),null);
root—>setc(t—>ch[0],0);

+
else{
root = root—>ch[0];
+
root—>fa = null;

if(root != null)root—>push_up();

void insert(Nodex &root,Nodex x)

{

}

if(root == null){
root = x;
return;
}
Node*x now = root;
Nodex pre = root—>fa;
while(now != null){
pre = now;

now = now—>ch[x—>key >= now—>key];

}

x—>clear();

pre—>setc(x,x—>key >= pre—>key);
splay(root,x,null);

void merge(Nodex &A,Nodex* B)

{

}

if(A—>size <= B—>size)swap(A,B);
queue<Node*>Q;
Q.push(B);
while(!Q.empty()){
Nodex fr = Q.front();
Q.pop();

if(fr—>ch[0] != null)Q.push(fr—>ch[0]);
if(fr—>ch[1] != null)Q.push(fr—>ch[1]);

fr—>clear();
insert(A,fr);
}

Node pool[MAXN],*tail;

struct Edge

{

int u,v;
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117 |}edge[60010];

118 |int a[MAXN];

119 |bool del[60010];

120 |struct QUERY

121 [{

122 char op[10];

123 int u,v;

124 |}query[500010];

125 |dint y[500010];

126

127 |Node* node[MAXN];

128 |Node* root[MAXN];

129 |int F[MAXN];

130 |int find(int x)

131 [{

132 if(F[x] == —1)return x;

133 return F[x] = find(F[x]);

134 |}

135 |void debug(Node xroot)

136 | {

137 if(root == null)return;

138 debug(root—>ch[0]);

139 printf("size: %d, key,=.%d\n",root—>size,root—>key);

140 debug(root—>ch[1]);

141 |}

142

143 |int main()

144 | {

145 int n,m;

146 int iCase = 0;

147 while(scanf ("%d%d",&n,&m) == 2)

148 {

149 if(n == 0 && m == 0)break;

150 iCaset+;

151 memset(F,—1,sizeof(F));

152 tail = pool;

153 null = tail++;

154 null—>size = 0; null-—>ch[0] = null—>ch[1] = null—>fa = null
b

155 null—>key = 0;

156 for(int i = 1;i <= n;i++)scanf("%d",&a[i]);

157 for(int i = 037 < m;i++)

158 {

159 scanf ("%d%d" ,&edge[i].u,&edge[i].Vv);

160 del[i] = false;

161 1

162 int Q = 03

163 while(1)

164 {

165 scanf ("%s",&query[Q].op);

166 if(query[Q].op[0] == 'E')break;
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167 if(query[Q].op[0] == 'D'"){

168 scanf ("%d",&query[Q].u);
169 query[Q] .u—;

170 del[query[Q].u] = true;

171 }

172 else if(query[Q].op[0] == 'Q"){
173 scanf ("%d%d" ,&query[Q] .u,&query[Q].V);
174 }

175 else{

176 scanf ("%d%d" ,&query[Q] .u,&query[Q].V);
177 y[Q] = alquery[Q].u];

178 alquery[Q].u] = query[Q].v;
179 }

180 Q++;

181 1

182 for(int i = 1;7 <= nj;i++){

183 node[i] = tail++;

184 node[i]—>clear();

185 node[i]—>key = al[i];

186 root[i] = nodel[i];

187 1

188 for(int i = 0;7 < m;i++)

189 if(!del[i]){

190 int u = edge[i].u;

191 int v = edge[i].v;

192 int t1 = find(u);

193 int t2 = find(v);

194 if(tl == t2)continue;

195 Flt2] = t1;

196 merge(root[tl],root[t2]);
197 1

198 vector<int>ans;

199 for(int i = Q—1;i >= 0;i—){

200 if(query[i].op[0] == 'D'){

201 int u = edge[query[i].u].u;
202 int v = edge[query[i].u].v;
203 int t1 = find(u);

204 int t2 = find(v);

205 if(tl == t2)continue;

206 FIt2] = t1;

207 merge(root[tl],root[t2]);
208 }

209 else if(query[i].op[0] == 'Q"){
210 int u = query[i].u;

211 int k = query[i].v;

212 u = find(u);

213 if(k <= 0 || k > root[u]—>size){
214 ans.push_back(0);

215 }

216 else{

217 k = root[u]—>size — k + 1;
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Nodex p = get_kth(root[u],k);
ans.push_back(p—>key) ;

}
¥
else{
int u = query[i].u;
int tl1 = find(u);
Node*x p = nodelu];
erase(root[tl],p);
p—>clear();
p—>key = y[i];
alul = y[il;
insert(root[tl],p);
}

}
double ret = 0;

int sz = ans.size();
for(int i = 0;7 < sz;i++)ret += ans[i];
if(sz)ret /= sz;
printf("Case %d: %.61f\n",iCase,ret);

+

return 0;

}
3.5 BhRSH
3.5.1 SPOJQTREE

LBE—IF 0 MR, WAL EBR. BREMHRIE:

1. 18 —%&K8 ERIHUE.

2. EWANGE R x M y 2 B RBEREFZ TR KALRE.
Hrn <= 10%

// http://www.spoj.com/problems/QTREE/
const int MAXN = 10010;
struct Node *null;
struct Node{
Node *fa,xch[2];
int Max,key;
inline void push_up(){
if(this == null)return;
Max = max(key,max(ch[0]—>Max,ch[1]—>Max));

+

inline void setc(Node *xp,int d){
ch[d] = p;
p—>fa = this;

+

inline bool d(){
return fa-—>ch[1] == this;

+

inline bool 1isroot() {
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return fa == null || fa—>ch[0] != this && fa—>ch[1] != this
5
}
inline void rot(){
Node xf = fa,*xff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);
if(ff—>ch[cc] == f)ff-—>setc(this,cc);
else this—>fa = ff;
f—>push_up () ;
+
inline Nodex splay(){
while(!isroot()){
if(!fa—>isroot())
d()==fa—>d() ? fa—>rot() : rot();
rot();
}
push_up () ;
return this;
+
inline Nodex access(){
for (Node *p = this,*xq = null; p != null; q = p, p = p—>fa){
p—>splay()—>setc(q,1);
p—>push_up () ;
}
return splay();
+
+s
Node pool[MAXN],*tail;
Node *node[MAXN];
void init(int n){

tail = pool;
null = tail++;
null—>fa = null-—>ch[0] = null—>ch[1] = null;
null—>Max = null—>key = 0;
for(int i = 1;i <= nji++){
node[i] = tail++;
node[i]—>fa = node[i]—>ch[0] = node[i]—>ch[1] = null;
node[i]—>Max = node[i]—>key = 0;
}
}
struct Edge{

int to,next;
int w,id;
}edge [MAXN*2] ;
int head[MAXN],tot;
inline 1int addedge(int u,int v,int w,int id){
edge[tot].to = v;
edge[tot].w = w;
edge[tot].id = 1id;
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edge[tot] .next = head[u];
head[u] = tot++;
}
Node *ee[MAXN];
bool vis[MAXN];
void bfs(int n){
for(int i = 1;i <= n;i++)vis[i] = false;
queue<int>q;
q.push(1);
vis[1l] = true;
while(!q.empty()){
int u = g.front();
q.pop();
for (int i head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if(vis[v])continue;
vis[v] = true;
q.push(v);
eeledge[i].id] = node[v];
node[v]—>key = edge[i].w;
node[v]—>push_up();
node[v]—>fa = nodelu];

}
}

inline 1int ask(Node *x,Node *y){
x—>access () ;
for(x = null; y != null; x =y, y = y—>fa){
y—>splay();
if(y—>fa == null)return max(y—>ch[1]—>Max,x—>Max) ;
y—>setc(x,1);
y—>push_up () ;

}
}
int main()
{
int T;
scanf ("%d",&T);
int n;

while(T—){

scanf ("%d",&n) ;

for(int i = 1;i <= nji++)head[i] = —1;

tot = 0;

init(n);

int u,v,w;

for(int i = 1;i < nji++){
scanf ("%d%d%d" , &u ,&v , &w) ;
addedge (u,v,w,1);
addedge(v,u,w,i);

}

bfs(n);
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char op[20];
int x,y;
while(scanf("%s",op) == 1){
if(strcmp(op,"DONE") == 0)break;
scanf ("%d%d" ,&x,&y) ;
if(op[0] == 'Q"){
printf("%d\n",ask(node[x],node[y]));

+
else {
ee[x]—>splay()—>key = y;
ee[x]—>push_up();
+
}
}
return 0O;

3.5.2 SPOJQTREE2

BE—IFE n MW, WA LEEN. BFEFHERE:
1. BEFENES x My ZEHRERZRKE.

2. WM x B y WRERENE K FOKE.
Ho yn <= 10*

// http://www.spoj.com/problems/QTREE2/
const 1int MAXN = 10010;
struct Node *null;
struct Node{
Node *fa,*xch[2];
int sum,val;
int size;
int 1id;
void clear(){
fa = ch[0] = ch[1] = null;
sum = val = 0;
size = 1;
+
inline void push_up(){
if(this == null)return;
sum = val + ch[0]—>sum + ch[1]—>sum;
size = ch[0]—>size + ch[l]—>size + 1;

+

inline void setc(Node *xp,int d){
ch[d] = p;
p—>fa = this;

+

inline bool d(){
return fa—>ch[1] == this;

}

inline bool 1isroot(){
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return fa == null || fa—>ch[0] != this && fa—>ch[1] != this
5
}
inline void rot(){
Node *f = fa, *xff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);
if(ff—>ch[cc] == f)ff->setc(this,cc);
else this—>fa = ff;
f—>push_up () ;
+
inline Nodex splay(){
while(!isroot()){
if(!fa—>isroot())
d()==fa—>d() ? fa—>rot() : rot();
rot();
}
push_up () ;
return this;
+
inline Nodex access(){
for (Node *p = this,*xq = null; p != null; q = p, p = p—>fa){
p—>splay()—>setc(q,1);
p—>push_up () ;
}
return splay();
+
+s3
Node pool[MAXN],*tail;
Node *node[MAXN];
void init(int n){
tail = pool;
null = tail++;
null—>fa = null-—>ch[0] null—>ch[1] =
null—>size = null—>sum = null-—>val = 0;
for(int i = 1;i <= nji++){
node[i] = tail++;
node[i]—>1id = 1;
node[i]—>clear();

null;

}
}
struct Edge{
int to,next;
int w;
}edge [MAXN*2] ;
int head[MAXN],tot;
inline void addedge(int u,int v,int w){
edge[tot].to = v;
edge[tot].w = w;
edge[tot] .next = head[u];
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head[u] = tot++;

}
void dfs(int u,int pre){

for(int i = head[u];i

int v = edge[i].to;
if(v == pre)continue;
dfs(v,u);

node[v]—>val = edge[i].w;
node[v]—>push_up();
node[v]—>fa = node[u];

}
}
//EH x->y HESE

inline 1int query_sum(Node *x,Node xy){

x—>access();

for(x = null; y != null; x = vy, vy

y—>splay();

if(y—>fa == null)
return y—>ch[1]—>sum + x—>sum;

y—>setc(x,1);
y—>push_up() ;

+
}
//7E splay HF1BEE k INa

Nodex get_kth(Node* r,int k){

Node *x = r;

while(x—>ch[0]—>size+1 != k){
if(k < x—>ch[0]—>size+1l)x

k —= x—>ch[0]—>size+1;

else {
x = x—>ch[1];
}
+
return Xx;

}

//Ef x->y BREENE k 1=
inline 1int query_kth(Node *x,Node *y,int k){

x—>access () ;

for(x = null; y != null; x = vy, vy

y—>splay();

if(y—>fa == null){
if(y—>ch[1l]—>size+l
else if(y—>ch[1]->size+l > k)

edge[i].next){

y—>fa) {

x—>ch[0];

y—>fa) {

k)return y—>id;

return get_kth(y—>ch[1],y—>ch[1]—>size+1-k)—>1id;
else return get_kth(x,k—(y—>ch[1]—>size+1))—>1id;

¥
y—>setc(x,1);
y—>push_up () ;
}
}

int main()
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{
int T,n;
scanf ("%d",&T) ;
while(T—){
scanf ("%d",&n) ;
for(int i = 1;i <= nji++)head[i] = —1;
tot = 0;
init(n);
int u,v,w;
for(int i = 1;7 < n;i++){
scanf ("%d%d%d" , &u,&v ,&w) ;
addedge (u,v,w);
addedge(v,u,w);
}
dfs(1,1);
char op[20];
while(scanf("%s",op) == 1){
if(strcmp(op,"DONE") == 0)break;
if(op[0] == 'D'){
scanf ("%d%d" ,&u,&v) ;
printf("%d\n",query_sum(node[u],node[v]));
ks
else {
int k; scanf ("%d%d%d",&u,&v,&K) ;
printf("%d\n",query_kth(nodel[u],node[Vv],k));
}
}
+
return 0;
}

3.5.3 SPOJQTREE4

BE—F 0 NMESN, MO LEBN, BN4EmE6E0mMe, VRRNmENEaii2E
8. BFHERE:

. —PMER TR EEHRE (BTE, ETH)

2. BN FEERIABENESRES.

Hrehn <=10°, TAHBF#BiT10°.

//http://www.spoj.com/problems/QTREE4/

const int MAXN = 100010;

const 1int INF = Ox3f3f3f3f;

struct Node *null;

struct Node{
Node *fa,*xch[2];
multiset<int>st0,stl;//st0 EiE, stl RIKRIF
int dd,do;//d0 RiZENNBHKE, dd @EHKE
int wo;//BEEA 0, BaEAR -INF
int ls,rs,ms;
inline void clear(){

fa = ch[0] = ch[1] = null;
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stO.clear(); stl.clear();
st0.insert(—INF);
st0.insert(—INF);
stl.insert(—INF);
wl = 0; dd = do = 0;
ls = rs = ms = —INF;

+

inline void push_up(){
if(this == null)return;

dd = d0 + ch[0]—>dd + ch[1]—>dd;
int m0 = max(wO,*stO.rbegin()), ml = max(mO,ch[0]—>rs+d0),

mr = max(m@,ch[1]—>1s);

1ls = max(ch[0]—>1s,ch[0]—>dd + dO + mr);
rs = max(ch[1]—>rs,ch[1]—>dd + ml);
multiset<int>::reverse_iterator it = stO.rbegin();

++it;

int t0 = max((*stO.rbegin()) + (*it) , *stl.rbegin());

if(wo =
to

0)

max (t0,max(0,*st0.rbegin()));

ms = max(max(max(ml+ch[1]—>1s,mr+d0+ch[0]—>rs) ,max(ch[0]—>

ms,ch[1]—>ms)),t0);

+

inline void setc(Node xp,int d){
chld] = p;
p—>fa = this;

+

inline bool d(){
return fa—>ch[1] == this;

+

inline bool 1isroot(){

return fa == null || fa—>ch[0]

)
+
inline void rot(){
Node *xf = fa, *ff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);

!'= this && fa-—>ch[1] != this

if(ff—>ch[cc] == f)ff->setc(this,cc);

else this—>fa = ff;
f—>push_up () ;
}
inline Nodex*x splay(){
while(!isroot()){
if(!fa—>isroot())

d()==fa—>d() ? fa—>rot()

rot();
}
push_up () ;
return this;

rot();

kuangbin

79



61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

ACM Template of kuangbin

inline Nodex access(){
for (Node *p = this,*xq = null; p != null; q = p, p
p—>splay();
if(p—>ch[1] != null){
p—>st0.1insert(p—>ch[1]—>1s);
p—>stl.insert(p—>ch[1]—>ms);
+
if(qg != null){
p—>st0.erase(p—>stO.find(g—>1s));
p—>stl.erase(p—>stl.find(g—>ms));
+
p—>setc(q,1);
p—>push_up();
}
return splay();
+
b5
Node pool[MAXN],*tail;

Node *node[MAXN];
inline void init(int n){
tail = pool;
null = tail++;
null—>fa = null-—>ch[0] = null->ch[1l] =
null—>st0.clear(); null->stl.clear();
null—>1ls = null—>rs = null—>ms = —INF;
null—>wO = —INF;
null—>do null—>dd = 0;
for(int i = 1;7 <= nji++){
node[i] = tail++;
node[i]—>clear();

}

}
struct Edge{

int to,next,w;
}edge [MAXN*2] ;
int head[MAXN],tot;
inline void addedge(int u,int v,int w){
edge[tot].to = v;
edge[tot].w = w;
edge[tot] .next = head[u];
head[u] tot++;

}
inline void dfs(int u,int pre){
for (int i head[u];i != —1;i = edgel[i]

int v edge[i].to;
if(v == pre)continue;
node[v]—>fa node[u];
node[v]—>d0 = edgel[i].w;
dfs(v,u);
node[u]—>st0.1insert(node[v]—>1s);
node[u]—>stl.insert(node[v]—>ms);

null;

.next){

p—>fa){
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+
node[u]—>push_up();
}
template <class T>
inline bool scan_d(T &ret) {
char c; 1int sgn;

if(c=getchar(),c==EOF) return 0;

while(c!="'-"'&&(c<'0'||c>'9")) c=getchar();
sgn=(c=='-"')7-1:1;
ret=(c=="-')70:(c—'0");
while(c=getchar(),c>='0'&&c<="'9') ret=ret*x10+(c—'0");
retx=sgn;
return 1;
3
int main()
{
int n;
while(scanf("%d",&n) == 1){
for(int i = 1;i <= n;i++)head[i] —1;
tot = 03
init(n);
int u,v,w;
for(int i = 1;7 < n;i++){
scan_d(u); scan_d(v);scan_d(w);
addedge(u,v,w);
addedge(v,u,w);
}
dfs(1,1);
int ans = node[1]—>ms;
int Q;
char op[10];
scanf ("%d",&Q) ;
while(Q—){
scanf ("%s",op);
if(op[0] == 'C"){
scan_d(u);
node[u]—>access();
node[u]—>splay();
if(node[u]—>w0 == 0)node[u]—>wO = —INF;
else node[u]—>w0
node[u]—>push_up();
ans = nodel[u]—>ms;
ks
else{
if(ans < 0)puts("They have disappeared.");
else printf("%d\n",ans);
}
}
+
return 0;
}
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3.5.4 SPOJQTREES5

B/E—R 0 MERRN, AR 1. BMELAEARE, YGERMEERHE2EN. &
MEIERIE:

L X—MEa TR EHRE (BER, BTA)

2. BEESERMIESER | RIEMNBERERS.

H<=10°, THBEREBZ10°.

//http://www.spoj.com/problems/QTREE5/
const int MAXN = 100010;
const 1int INF = Ox3f3f3f3f;
struct Node *null;
struct Node{
Node *fa,xch[2];
multiset<int>st;
int dd,do;
int wo;
int 1s,rs;
inline void clear(){
fa = ch[0] = ch[1] = null;
st.clear();
st.insert(INF);
w0 = INF; dd = do = 0;
s rs = INF;

+
inline void push_up(){
if(this == null)return;
dd = do + ch[0]—>dd + ch[1]—>dd;
int m0 = min(wO,*xst.begin()), ml = min(mO,ch[0@]—>rs+d@), mr
= min(m@,ch[1]—>1s);
ls = min(ch[0]—>1s,ch[0]—>dd + dO + mr);
rs = min(ch[1]—>rs,ch[1]—>dd + ml);

+
inline void setc(Node *xp,int d){
ch[d] = p;
p—>fa = this;
+
inline bool d(){
return fa—>ch[1] == this;
}
inline bool isroot(){
return fa == null || fa—>ch[0] != this && fa—>ch[1] != this
>
+

inline void rot(){
Node *f = fa, xff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);
if(ff—>ch[cc] == f)ff->setc(this,cc);
else this—>fa = ff;
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f—>push_up();
+
inline Nodex splay(){
while(!isroot()){
if(!fa—>isroot())
d()==fa—>d() ? fa—>rot() : rot();
rot();
}
push_up();
return this;

}

inline Nodex access(){

for (Node *p = this,*xq = null; p != null; q = p, p = p—>fa){
p—>splay();
if(p—>ch[1] != null){
p—>st.insert(p—>ch[1]—>1s);
+
if(q != null){
p—>st.erase(p—>st.find(g—>1s));
}
p—>setc(q,1);
p—>push_up();
}
return splay();
}
}s3
Node pool[MAXN],*tail;
Node *node[MAXN];
inline void init(int n){
tail = pool;
null = tail++;
null—>fa = null—>ch[0@] = null-—>ch[1] = null;
null—>st.clear();
null—>1ls = null—>rs = INF;
null—>wO = INF;
null—>dd = null—>doe = 0;
for(int i = 1;i <= nji++){
node[i] = tail++;
node[i]—>clear();
}
}
struct Edge{
int to,next;
}edge [MAXN*2];
int head[MAXN],tot;
inline void addedge(int u,int v){
edge[tot].to = v;
edge[tot] .next = head[u];
head[u] = tot++;
}
inline void dfs(int u,int pre){
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for(int i = head[u]l;i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == pre)continue;

node[v]—>fa node[u];
node[v]—>do = 1;
dfs(v,u);
node[u]—>st.insert(node[v]—>1s);
+
node[u]—>push_up();
}
int main()
{
int n;
while(scanf("%d",&n) == 1){
init(n);
for (int i
tot = 0;
int u,v;
for(int i = 1;7i < n;i++){
scanf ("%d%d" ,&u,&vV) ;
addedge(u,v);
addedge(v,u);

1;i <= nji++)head[i] = —1;

}
dfs(1,1);
int Q;
scanf ("%d",&Q) ;
int op;
while(Q—){
scanf ("%d%d" ,&op,&V) ;
if(op == 0){
node[v]—>access();
node[v]—>splay();
if(node[v]—>wO == 0)node[v]—>wO = INF;
else node[v]—>w0 = 0;
node[v]—>push_up();
}
else {
node[v]—>access();
node[v]—>splay();
if(node[v]—>rs < INF)printf("%d\n",node[v]—>rs);
else printf("—1\n");

}
}

return 0;

3.5.5 SPOJQTREES6

BE—R 0 NMERN, SMAEERERE, VERAEEREHERMN. RIWEKEF:
L M—MERPITR 81%#E (BER, BTH)
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ACM Template of kuangbin

2. WEBEZLAES u BiE. BMNES uv HEHBNY v BREMESNGEAER.
Hrn <=10°, TAKETIBIIT10.

//http://www.spoj.com/problems/QTREEG/
const int MAXN = 100010;
struct Node *null;
struct Node{
Node *fa,xch[2];
int co;//0 is black, 1 is white
int lco,rco;
int 1s,rs;
int s[2];
int sum[2];//the sum of black and white
inline void clear(){
fa = ch[0] = ch[1] = null;
co lco = rco = 0;
ls = rs = 1;
s[0] = s[1] = 0;
sum[@] = 1; sum[l] = 0O;

}
inline void push_up(){
if(this == null)return;
if(ch[0] != null)lco = ch[0]—>1co;
else lco = co;
|

if(ch[1] != null)rco = ch[1]—>rco;

else rco = co;

sum[0@] = ch[0]—>sum[@] + ch[1l]—>sum[0] + (co == 0);
sum[1l] = ch[0]—>sum[1] + ch[1]—>sum[1] + (co == 1);

int ml = 1 + s[co] + (co==ch[0]—>rco?ch[0]—>rs:0);
int mr = 1 + s[co] + (co==ch[1]—>1co?ch[1]—>1s:0);
1ls = ch[0]—>1s;

if(lco == co && ch[0]—>sum[!co] == 0)1ls += mr;
rs = ch[l]—>rs;
if(rco == co && ch[1]-—>sum[!co] == 0)rs += ml;
}
inline void setc(Node *p,int d){
ch[d] = p;
p—>fa = this;
+
inline bool d(){
return fa—>ch[1] == this;
+
inline bool 1isroot(){
return fa == null || fa—>ch[0] != this && fa—>ch[1] != this
5
}

inline void rot()({
Node *f = fa, *xff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);
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if(ff—>ch[cc] == f)ff->setc(this,cc);
else this—>fa = ff;
f—>push_up();

}
inline Nodex splay(){
while(!isroot()){
if(!fa—>isroot())
d()==fa—>d() ? fa—>rot() : rot();
rot();
}
push_up();
return this;
+
inline Nodex access(){
for (Node *p = this,*xq = null; p != null; q = p, p = p—>fa){
p—>splay();
if(p—>ch[1] != null)
p—>s[p—>ch[1]—>1co] += p—>ch[1l]—>1s;
if(qg != null)
p—>s[g—>1lco] —= g—>1s;
p—>setc(q,1);
p—>push_up();
}
return splay();
}
}s3
Node pool[MAXN],*tail;
Node *node[MAXN];
void init(int n){
tail = pool;
null = tail++;
null—>fa = null—>ch[0@] = null-—>ch[1] = null;
null—>s[0] = null-—>s[1] = 0;
null—>1ls = null—>rs = 0;
null—>sum[@] = null-—>sum[1l] = 0;
null—>co = null—>lco = null—>rco = 0;
for(int i = 1;i <= nji++){
node[i] = tail++;
node[i]—>clear();
}
}
struct Edge{
int to,next;
}edge [MAXN*2];
int head[MAXN],tot;
inline void addedge(int u,int v){

edge[tot].to = v; edge[tot].next = head[u]; head[u] = tot++;
}
void dfs(int u,int pre){
for(int i = head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
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if(v == pre)continue;
node[v]—>fa = node[u];
dfs(v,u);
node[u]—>s[node[v]—>1lco] += node[v]—>1s;
+
node[u]—>push_up();
}
int main()
{
int n;
while(scanf("%d",&n) == 1){
init(n);
for(int i = 1;i <= nji++)head[i] = —1;
tot = 0;
int u,v;
for(int i = 1;7 < n;i++){
scanf ("%d%d" ,&u,&v) ;
addedge (u,Vv) ;
addedge(v,u);
}
dfs(1,1);
int Q;
int op;
scanf ("%d",&Q) ;
while(Q—){
scanf ("%d%d" ,&op,&u) ;
if(op == 0){
node[u]—>access();
node[u]—>splay();
printf("%d\n",node[u]—>rs);
}
else{
node[u]—>access();
node[u]—>splay();
node[u]—>co = 1;
node[u]—>push_up();
}
}

return 0;

}

return 0O;

3.5.6 SPOJQTREE?

B/E—R 0 NMEREN, SMRAAERERENNE. =ZMHRIE:

L —MERITR&%ME (AR, BETH)

2. 185 u HENRFRHNEXRE. AMES wy BESAENS uv BRERERREE
I

3. HE—TMRBI =,

Hen <=10°, TAHETET10°.
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//http://www.spoj.com/problems/QTREE7/
const int MAXN = 100010;
const 1int INF = Ox3f3f3f3f;
struct Node *null;
struct Node{
Node *fa,xch[2];
int co;
int lco,rco;
int ls,rs;
int wo;
multiset<int>st[2];
int sum[2];
inline void clear(int _co = 0, 1int _w0 = 0){
fa = ch[0] = ch[1] = null;

co = lco = rco = _co;
wl = _wo;
ls = rs = _w0;

st[0].clear(); st[1l].clear();
st[0].insert(—INF); st[1l].insert(—INF);
sum[0] = sum[1l] = 0; sum[_co]++;

+

inline void push_up(){
if(this == null)return;
if(ch[0] != null)lco
else lco = co;

ch[0]—>1co;

if(ch[1] != null)rco = ch[1l]—>rco;
else rco = co;
sum[0@] = ch[0]—>sum[@] + ch[1l]—>sum[0@] + (co == 0);

sum[1] ch[@]—>sum[1] + ch[1]—->sum[1] + (co == 1);

int ml = max(wO,max(*st[co].rbegin(),co==ch[0]—>rco?ch[0]—>

rs:—INF));

int mr = max(wO,max(xst[co].rbegin(),co==ch[1]—>1co?ch[1]—>

1s:—INF));
ls = ch[0]—>1s;
if(lco == co && ch[0]—>sum[!co] == 0)1s
rs = ch[l]—>rs;

max(ls,mr);

if(rco == co && ch[l]—>sum[!co] == 0)rs = max(rs,ml);
+
inline void setc(Node xp,int d){
ch[d] = p;
p—>fa = this;
+
inline bool d(){
return fa—>ch[1] == this;
}
inline bool 1isroot(){
return fa == null || fa—>ch[0] != this && fa—>ch[1] != this
>
}
inline void rot(){
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Node *f = fa, *ff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);
if(ff—>ch[cc] == f)ff-—>setc(this,cc);
else this—>fa = ff;
f—>push_up () ;
}
inline Nodex splay()({
while(!isroot()){
if(!fa—>isroot())
d()==fa—>d() ? fa—>rot() : rot();
rot();
}
push_up () ;
return this;
+
inline Nodex access(){
for (Node *p = this,*xq = null; p != null; q = p, p = p—>fa){
p—>splay();
if(p—>ch[1] != null)
p—>st[p—>ch[1]—>1co].insert(p—>ch[1]—>1s);
if(q != null)
p—>st[g—>1co].erase(p—>st[g—>1co].find(g—>1s));
p—>setc(q,1);
p—>push_up () ;
}
return splay();
}
}s3
Node pool[MAXN],*tail;
Node *node[MAXN];
int color [MAXN],val[MAXN];
void init(int n){

tail = pool;
null = tail++;
null—>fa = null-—>ch[0] = null-—>ch[1] = null;
null—>st[0].clear(); null->st[1l].clear();
null—>1ls = null—>rs = —INF;
null—>sum[@] = null-—>sum[1l] = 0;
null—>co = null—>1lco = null—>rco = 0;
for(int i = 1;7 <= nji++){
node[i] = tail++;
node[i]—>clear(color[i],valli]);
+
}
struct Edge{

int to,next;
}edge [MAXN*2] ;
int head[MAXN],tot;
inline void addedge(int u,int v){
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edge[tot].to = v; edge[tot].next = head[u]; head[u]

}
void dfs(int u,int pre){
for(int i = head[u];i != —1;i = edge[i].next){
int v = edge[i].to;

}

if(v == pre)continue;

node[v]—>fa = node[u];

dfs(v,u);
node[u]—>st[node[v]—>1co].insert(node[v]—>1s);

node[u]—>push_up () ;

}

int main()

{

int

n;
while(scanf("%d",&n) == 1){
for(int i = 1;i <= nji++)head[i] = —1;
tot = 0;
int u,v;

for(int i = 1;i < nji++){
scanf ("%d%d" ,&u,&vV) ;
addedge (u,Vv);
addedge(v,u);
}
for(int i =
for (int i
init(n);
dfs(1,1);
int Q;
int w,op;
scanf ("%d",&Q) ;
while(Q—){
scanf ("%d",&op) ;
if(op == 0){
scanf ("%d",&u) ;
node[u]—>access(); nodel[u]l—>splay();
printf("%d\n",node[u]—>rs);

n;i++)scanf("%d",&color[i]);
<= nji++)scanf("%d",&val[i]);

+

else if(op == 1){
scanf ("%d",&u) ;
node[u]—>access(); nodel[u]—>splay();
node[u]—>co "= 1;
node[u]—>push_up();

+

else {
scanf ("%d%d" ,&u,&w) ;
node[u]—>access(); nodel[u]—>splay();
node[u]—>wO = w;
node[u]—>push_up();

}

= tot++;
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}

return 0;

}

3.5.7 HDU4010

T

Ixy: R xy AER—FTFHP, NBEE xy <EEBINAR, FEZEX R TR

2xy: MR xy ER—FFHF, B xl=y, M x MAXFFRERUAG, VB vy SERXFE
EEHERE

3wxy: R xy ERI—EFHH, NI xy 2 BRE LA SBUEM w

4xy: R xy ERI—ETFHG, Wl xy 2BRELESNEKXE

EEREME -1

const 1int MAXN = 300010;
const 1int INF = Ox3f3f3f3f;
struct Node *null;
struct Node{
Node *fa,*xch[2];
int Max,val;
int rev;//HEtRic
int add;
inline void clear(int _val){
fa = ch[0] = ch[1] = null;

val = Max = _val;
rev = 0;
add = 0;

}

inline void push_up(){
Max = max(val,max(ch[0]—>Max,ch[1]—>Max));

+
inline void setc(Node *xp,int d){
chld] = p;
p—>fa = this;
+
inline bool d(){
return fa—>ch[1] == this;
}
inline bool 1isroot(){
return fa == null || fa—>ch[0] != this && fa—>ch[1] != this
>
+
/ | BB

inline void flip(){
if(this == null)return;
swap (ch[0],ch[1]);
rev A= 1;

+

inline void update_add(int w){
if(this == null)return;
val += w;
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add += w;
Max += w;
}
inline void push_down(){
if(rev){
ch[0]—>flip(); ch[1]—>flip(); rev = 0;
}
if(add) {

ch[@]—>update_add(add); ch[l]—>update_add(add);

add = 0;
}
+
/| EFERRIE T
inline void go(){
if(lisroot())fa—>go();
push_down () ;
+
inline void rot(){
Node *f = fa, *xff = fa—>fa;
int ¢ = d(), cc = fa—>d();
f—>setc(ch[!c],c);
this—>setc(f,!c);
if(ff—>ch[cc] == f)ff->setc(this,cc);
else this—>fa = ff;
f—>push_up();
+
inline Nodex*x splay(){
go();
while(!isroot()){
if(!fa—>isroot())
d()==fa—>d() ? fa—>rot() : rot();
rot();
}
push_up () ;
return this;

}

inline Nodex access(){

for (Node *p = this,*q = null; p != null; q = p, p = p—>fa){

p—>splay()—>setc(q,1);
p—>push_up() ;

}
return splay();
+
//iZ SRR
inline Nodex find_root(){
Node *x;
for(x = access(); x—>push_down(), x—>ch[0]
ch[0]);
return Xx;
+

[ 1ZRWIR  (HRARIERE)

!'= null; x = x—>
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87 void make_root(){

88 access()—>fLlip();
89 }

90 /[ IENZ = AR FE 4 = AR
91 void cut(){

92 access();

93 ch[0]—>fa = null;
94 ch[0] = null;

95 push_up();

96 }

97 [/ PIENZ S L x AIRET, Zm AR FELE SRR

98 [/ ERZAD R x EE—FHmEREEERE
99 /1% ZEREREREIRR

100 void cut(Nodex x){

101 if(this == x || find_root() != x—>find_root())
102 puts(ll_lll) ;

103 else {

104 x—>make_root();

105 cut();

106 }

107 }

108 /] Z = EREE] x

109 /] BUMRBENEEN, FESX x—>access() BEE
110 void link(Node *x){

111 if(find_root() == x—>find_root())

112 puts(ll_lll) ;

113 else {

114 make_root(); fa = x;

115 }

116 }

117 |3;

118 |Node pool[MAXN],*tail;

119 [Node #*node[MAXN];

120 |struct Edge{

121 int to,next;

122 |}edge[MAXN*2];

123 |int head[MAXN],tot;

124 |inline void addedge(int u,int v){

125 edge[tot].to = v;

126 edge[tot] .next = head[u];
127 head[u] = tot++;

128 |}

129 |void dfs(int u,int pre){

130 for(int i = head[u];i != —1;i = edge[i].next){
131 int v = edge[i].to;
132 if(v == pre)continue;
133 node[v]—>fa = node[u];
134 dfs(v,u);

135 }

136 |}

137 |void ADD(Node *x,Node xy,int w){
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x—>access () ;
for(x = null; y != null; x =y, y = y—>fa){
y—>splay();
if(y—>fa == null){
y—>ch[1]—>update_add(w) ;
x—>update_add(w) ;
y—>val += w;
y—>push_up () ;
return;
¥
y—>setc(x,1);
y—>push_up () ;
}

3
int ask(Node xx,Node xy){
x—>access () ;
for(x = null; vy != null; x =y, y = y—=>fa){
y—>splay();
if(y—>fa == null)
return max(y—>val,max(y—>ch[1]—>Max,x—>Max));
y—>setc(x,1);
y—>push_up () ;

+
}
int main()
{
int n;
while(scanf("%d",&n) == 1){
for(int i = 1;i <= nji++)head[i] = —1;
tot = 0;
int u,v;

for(int i = 1;7 < n;i++){
scanf ("%d%d" ,&u,&vV) ;
addedge (u,Vv);
addedge(v,u);

}

tail = pool;

null = tail++;

null—>clear (—INF);

for(int i = 1;7 <= n;i++){
node[i] = tail++;
scanf ("%d",&v) ;
node[i]—>clear(v);

}

dfs(1,1);

int m,op;

int x,y,w;

scanf ("%d",&m) ;

while(m—){
scanf ("%d",&op) ;
if(op == 1){
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scanf ("%d%d",&x,&y) ;
node[x]—>1link(node[y]);
}
else if(op == 2){
scanf ("%d%d" ,&x,&y) ;
node[y]—>cut(node[x]);
+
else if(op == 3){
scanf ("%d%d%d" , &w, &x ,&Yy) ;
if(node[x]—>find_root() != nodel[y]—>find_root())
printf("—1\n");
else ADD(node[x],nodel[y],w);
}
else{
scanf ("%d%d" ,&x,&y) ;
if(node[x]—>find_root() != nodel[y]—>find_root())
printf("—1\n");
else printf("%d\n",ask(node[x],node[y]));
}
}
printf("\n");
+
return 0;
}
3.6 FEWN

3.6.1 BHXEZLNMFRERIE
FEHXEEZ DI AERE (SPOJ DQUERY)

/*
* B{H—1PFS, BEXERESZ T HEERE
*x/
const int MAXN = 30010;
const int M = MAXN * 100;
int n,q,tot;
int a[MAXN];
int T[MAXN],lson[M],rson[M],c[M];
int build(int 1,int r){
int root = tot++;
c[root] = 0;
if(l != r){
int mid = (l+r)>>1;
lson[root] = build(l,mid);
rson[root] = build(mid+1l,r);
}

return root;

int update(int root,int pos,int val){
int newroot = tot++, tmp = newroot;
c[newroot] = c[root] + val;
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1L=1, r = n;

while(l < r){
int mid = (l+r)>>1;
if(pos <= mid){

lson[newroot] = tot++; rson[newroot] = rson[root];

)

lson[newroot]; root = lson[root];

rson[newroot] = tot++; lson[newroot] = lson[root];

newroot =
r = mid;
}
else{
newroot =
1 = mid+1;
}

c[newroot] =

return tmp;

C

rson[newroot]; root = rson[root];

[root] + val;

int query(int root,int pos){

ret = 0;
1L =1, r = n

while(pos < r){
int mid = (l+r)>>1;
if(pos <= mid){

.
)

root = lson[root];

ret += c[lson[root]];
root = rson[root];

r = mid;
}
else{

1 = mid+
}

15

return ret + c[root];

int
+

}
int
int
}

}

int main(){
while(scanf("%d",&n) == 1){

tot = 0;
for(int i =

15

1 <= nji++)

scanf ("%d" ,&a[i]);
T[n+1] = build(1l,n);
map<int,int>mp;

for(int i =

n;

i>= 1;i—){

if(mp.find(al[i]) == mp.end()){

T[]
}

else{

update(T[i+1],1i,1);

int tmp = update(T[i+1],mplal[i]],—1);

T[1]
}
mplali]]

update(tmp,i,1);

13
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scanf ("%d",&q) ;
while(g—){
int 1,r;
scanf ("%d%d" ,&1,&r) ;
printf("%d\n",query(T[1],r));
}
+

return 0;

3.6.2 BESXEE k X
POJ2104

const int MAXN = 100010;
const int M = MAXN *x 30;
int n,q,m,tot;
int a[MAXN], t[MAXN];
int T[MAXN], 1lson[M], rson[M], c[M];
void Init_hash(){
for(int i = 1; i <= n;i++)
tli] = alil;
sort(t+l,t+1+n);
m = unique(t+l,t+1+n)—t—1;

int build(int 1,int r){

int root = tot++;

c[root] = 0;

if(l !'= r){
int mid = (1+r)>>1;
lson[root] = build(l,mid);
rson[root] = build(mid+1l,r);

}

return root;

int hash(int x){
return lower_bound(t+1,t+1+m,x) — t;

int update(int root,int pos,int val){
int newroot = tot++, tmp = newroot;
c[newroot] = c[root] + val;
int 1 =1, r = m;
while(l < r){
int mid = (l+r)>>1;
if(pos <= mid){

lson[newroot] = tot++; rson[newroot]
lson[root];

newroot = lson[newroot]; root
r = mid;
}

else{

rson[newroot] = tot++; lson[newroot]

newroot = rson[newroot]; root

ACM Template of kuangbin

rson[root];

lson[root];
rson[root];
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39 1 = mid+1;

40 }

41 c[newroot] = c[root] + val;

42 }

43 return tmp;

44 |}

45 [int query(int left_root,int right_root,int k) {
46 int 1 =1, r = m;

47 while( 1 < r){

48 int mid = (l+r)>>1;

49 if(c[lson[left_root]]—c[lson[right_root]] >= k ){
50 r = mid;

51 left_root = lson[left_root];
52 right_root = lson[right_root];
53 }

54 else{

55 1 = mid + 1;

56 k —= c[lson[left_root]] — c[lson[right_root]];
57 left_root = rson[left_root];
58 right_root = rson[right_root];
59 }

60 }

61 return 1;

62 |}

63 |int main(){

64 while(scanf ("%d%d",&n,&q) == 2){

65 tot = 0;

66 for(int i = 1;7 <= nji++)

67 scanf ("%d" ,&a[1i]);

68 Init_hash();

69 T[n+1] = build(1l,m);

70 for(int i = n;i ;i—){

71 int pos = hash(a[i]);

72 T[i] = update(T[i+1l],pos,l);
73 }

74 while(g—){

75 int 1,r,k;

76 scanf ("%d%d%d" , &L ,&r ,&k) ;

77 printf("%d\n",t[query(T[1],T[r+1],k)]);
78 }

79 }

80 return 0;

81 |}

3.6.3 B EEEFEANE k X

B EBRREE k X (SPOJ COT)
LCA + F[FEH

1|/ /EFBRIBRGY *Hkxkkkkkhkkkkkkkk
const int MAXN = 200010;
3 |[const int M = MAXN *x 40;

N
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int
int
int

n,q,m,TOT;
a[MAXN], t[MAXN];
T[MAXN], lson[M], rson[M], c[M];

void Init_hash(){

int

int

int

int

for(int i = 1; i <= nj;i++)
tli] = alil;

sort(t+l,t+1+n);

m = unique(t+l,t+n+1)—t—1;

build(int 1,int r){

int root = TOT++;

c[root] = 0;

if(l != r){
int mid = (l+r)>>1;
lson[root] = build(l,mid);
rson[root] = build(mid+1l,r);

+

return root;

hash(int x){
return lower_bound(t+1,t+1+m,x) — t;

update(int root,int pos,int val){
int newroot = TOT++, tmp = newroot;
c[newroot] = c[root] + val;
int 1 =1, r = m;
while( 1 < r){

int mid = (l+r)>>1;

if(pos <= mid){

lson[newroot] = TOT++; rson[newroot] = rson[root];

newroot = lson[newroot]; root

lson[root];

r = mid;
}
else{
rson[newroot] = TOT++; lson[newroot] = lson[root];
newroot = rson[newroot]; root rson[root];
1 = mid+1;
}
c[newroot] = c[root] + val;

}

return tmp;

query(int left_root,int right_root,int LCA,int k){

int lca_root = T[LCA];
int pos = hash(a[LCA]);
int 1 =1, r = m;
while(l < r){

int mid = (l+r)>>1;

int tmp = c[lson[left_root]] + c[lson[right_root]] — 2xc[
lson[lca_root]] + (pos >= 1 && pos <= mid);

if(tmp >= k){
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left_root = lson[left_root];
right_root = lson[right_root];
lca_root = lson[lca_root];
r = mid;
}
else{
k —= tmp;
left_root = rson[left_root];
right_root = rson[right_root];
lca_root = rson[lca_root];
1 = mid + 1;
}
+
return 1;
}
//LCA ER%Y
int rmq[2*MAXN];//rmq #4H, FERRRIFFIXSNAREFS
struct ST{
int mm[2xMAXN];
int dp[2*MAXN][20];//&/IMEX N B TR
void init(int n){
mm[O] = —1;
for(int i = 1;7 <= n;i++){
mm[i] = ((i&(i—1)) == O)?mm[i—1]+1:mm[i—1];
dpli][0] = 1;
}
for(int j = 1; j <= mm[n];j++)
for(int i = 1; i + (1<<j) — 1 <= nj; i++)
dpl[i][j] = rmgqldp[i][j—1]] < rmq[dp[i+(1<<(3—1))]1[]
—1]]2dp[i]1[j—1]:dp[i+(1<<(j—1))]1[j—1];
+
//Eif [a,b] zZ[E&R/IMERITHR
int query(int a,int b){
if(a > b)swap(a,b);
int k = mm[b—a+1];
return rmq[dp[a][k]] <= rmqg[dp[b—(1<<k)+1][k]]?dp[a][k]:dp[
b—(1<<k)+1][k];
}
+s3
/ [ 1BBERIRE X
struct Edge{

int to,next;
+s
Edge edge[MAXNx*2];
int tot,head[MAXN];

int F[MAXNx2];//BRfiFF%l, #2 dfs BAMIAEF, KEA 2+n-1, TFMA 1 FiE
int P[MAXN];//P[i] FRA i  F PE—XBMAINVE
int cnt;
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103 |ST st;

104 |void init(){

105 tot = 03

106 memset (head,—1,sizeof (head));
107 |}
108 |//Mmd, FTENAFZEMAIX

109 |void addedge(int u,int v){

110 edge[tot].to = v;

111 edge[tot] .next = head[u];
112 head[u] = tot++;

113 |}

114 |void dfs(int u,int pre,int dep){
115 F{++cnt] = u;

116 rmqlcnt] = dep;

117 Plu]l] = cnt;

118 for(int i = head[u];i != —1;i = edge[i].next){
119 int v = edge[i].to;

120 if(v == pre)continue;
121 dfs(v,u,dep+l);

122 Fl++cnt] = u;

123 rmglcnt] = dep;

124 }

125 |}

126 |//&if LCA BIRIFIMAIL
127 |void LCA_init(int root,int node_num){

128 cnt = 0;

129 dfs(root,root,0);

130 st.init(2*node_num—1);
131 |}

132 |//&if u,v B lca &KRS
133 |int query_lca(int u,int v){

134 return F[st.query(P[u],P[v])];
135 |}

136 |void dfs_build(int u,int pre){

137 int pos = hash(a[u]);

138 T[u] = update(T[pre],pos,1);

139 for(int i = head[u]; i != —1;i = edge[i].next){
140 int v = edge[i].to;

141 if(v == pre)continue;

142 dfs_build(v,u);

143 1

144 |}

145 |int main(){

146 while(scanf ("%d%d",&n,&q) == 2){
147 for(int i = 1;7 <= nji++)
148 scanf ("%d",&a[i]);

149 Init_hash();

150 init();

151 TOT = 0;

152 int u,v;

153 for(int i = 1;i < nji++){
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scanf ("%d%d" ,&u,&vV) ;
addedge (u,Vv);
addedge(v,u);

¥

LCA_init(1,n);

T[n+1] = build(1,m);

dfs_build(1,n+1);

int k;

while(g—){
scanf ("%d%d%d" , &u,&v ,&k) ;
printf("%d\n",t[query(T[u],T[v],query_lca(u,v),k)]);

}

return 0;
}
return 0O;

3.6.4 TEE k K
PFPRBBEEFER Z0J 2112

const 1int MAXN = 60010;
const int M = 2500010;
int n,q,m,tot;
int a[MAXN], t[MAXNT;
int T[MAXN], lson[M], rson[M],c[M];
int S[MAXN];
struct Query{
int kind;
int 1,r,k;
}query[10010];

void Init_hash(int k){
sort(t,t+k);
m = unique(t,t+k) — t;

int hash(int x){
return lower_bound(t,t+m,x)—t;

int build(int 1,1int r){

int root = tot++;

c[root] = 0;

if(l != r){
int mid = (l+r)/2;
lson[root] = build(l,mid);
rson[root] = build(mid+1l,r);

+

return root;

int Insert(int root,int pos,int val){
int newroot = tot++, tmp = newroot;
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int 1 = 0, r = m—1;
c[newroot] = c[root] + val;
while(l < r){
int mid = (1+r)>>1;
if(pos <= mid){
lson[newroot] = tot++; rson[newroot] = rson[root];
newroot = lson[newroot]; root = lson[root];

r = mid;
}
else{
rson[newroot] = tot++; lson[newroot] = lson[root];
newroot = rson[newroot]; root = rson[root];
1 = mid+1;
}

c[newroot] = c[root] + val;
}

return tmp;

}

int lowbit(int x){
return x&(—x);
}
int use[MAXN];
void add(int x,int pos,int val)({
while(x <= n){
S[x] = Insert(S[x],pos,val);
x += lowbit(x);
+
}
int sum(int x){
int ret = 0;
while(x > 0){
ret += c[lson[use[x]]];
x —= lowbit(x);
+

return ret;

int Query(int left,int right,int k){
int left_root = T[left—1];
int right_root = T[right];
int 1 = 0, r = m—1;

for(int i = left—1;i;i —= lowbit(i)) use[i] = S[i];
for(int i = right;i ;i —= lowbit(i)) use[i] = S[i];
while(l < r){
int mid = (l+r)/2;
int tmp = sum(right) — sum(left—1) + c[lson[right_root]] —

c[lson[left_root]];
if(tmp >= k){
r = mid;
for(int i = left—1; i ;i —= lowbit(i))
use[i] = lson[use[i]];
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82 for(int i = right; i; i —= lowbit(i))

83 use[i] = lson[use[i]];

84 left_root = lson[left_root];

85 right_root = lson[right_root];

86 }

87 else{

88 1 = mid+1;

89 k —= tmp;

90 for(int i = left—1; i;i —= lowbit(i))

91 use[1] = rsonfuse[i]];

92 for(int i = right;i ;i —= lowbit(di))

93 use[i] = rsonfuse[i]];

94 left_root = rson[left_root];

95 right_root = rson[right_root];

96 }

97 }

98 return 1;

99 |}

100 |void Modify(int x,int p,int d){

101 while(x <= n){

102 S[x] = Insert(S[x],p,d);

103 x += lowbit(x);

104 }

105 |}

106

107 |int main(){

108 int Tcase;

109 scanf ("%d" ,&Tcase) ;

110 while(Tcase—){

111 scanf ("%d%d" ,&n,&q) ;

112 tot = 0;

113 m = 0;

114 for(int i = 1;7 <= nji++){

115 scanf ("%d",&a[i]);

116 tim++] = a[i];

117 }

118 char op[10];

119 for(int i = 0;1 < qg;i++){

120 scanf ("%s",op) ;

121 if(op[0] == 'Q"'){

122 query[i].kind = 0;

123 scanf ("%d%d%d" ,&query[i].l,&query[i].r,&query[i].k)
b

124 }

125 else{

126 query[i].kind = 1;

127 scanf ("%d%d" ,&query[i].l,&query[i].r);

128 t[m++] = query[i].r;

129 }

130 }

131 Init_hash(m);
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132 T[O] = build(0,m—1);
133 for(int i = 1;7 <= nji++)
134 T[i] = Insert(T[i—1],hash(ali]),1);
135 for(int i = 1;i <= n;i++)
136 S[i] = T[O];
137 for(int i = 0;1 < qg;i++){
138 if(query[i].kind == 0)
139 printf("%d\n",t[Query(query[i].l,query[i].r,query[i
1.k)1)3
140 else{
141 Modify(query[i].l,hash(a[query[i].l]),—1);
142 Modify(query[i].l,hash(query[i].r),1);
143 alquery[i].l] = query[i].r;
144 }
145 }
146 }
147 return 0;
148 |}
3.7 Treap
70J3765

1 [long long gcd(long long a,long long b){

2 if(b == 0)return a;

3 else return gcd(b,a%b);

4 1}

5 |const int MAXN = 300010;

6 [int num[MAXN],st[MAXN];

7 |struct Treap{

8 int totl;

9 int s[MAXN],tot2;//HFHINEE

10 int ch[MAXN][2];

11 int key[MAXN],size[MAXN];

12 int sumO@[MAXN],suml[MAXN];

13 int status[MAXN];

14 void Init(){

15 totl = tot2 = 0;

16 size[0] = 0;

17 ch[0][0] = ch[0][1] = 0

18 sum@[0] = suml[O0] = 0O;

19 }

20 bool random(double p){

21 return (double)rand() / RAND_MAX < p;
22 }

23 int newnode(int val,int _status){

24 int r;

25 if(tot2)r = s[tot2—];

26 else r = ++totl;

27 sizel[r] = 1;

28 key[r] = val;

29 status[r] = _status;
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ch(r][0] = ch[r][1] = 0;
sum@[r] = suml[r] = 0;//FEpush_up
return r;

}

void del(int r){
if(!r)return;
s[++tot2] = r;
del(ch[r][0]);
del(ch[r][1]);

+

void push_up(int r){
int lson = ch[r][0], rson = ch[r][1];
size[r] size[lson] + size[rson] + 1;
sum@[r] gcd(sum@[lson],sum@[rson]);
suml[r] = gcd(suml[lson],suml[rson]);
if(status[r] == 0)

sumO[r] = gcd(sumO[r],key[r]);

else suml[r] = gcd(suml[r],key[r]);

}
void merge(int &p,int x,int y){
if(ix [ ly)
p = x|y;
else if(random((double)size[x]/(size[x]+sizel[y]))){
merge(ch[x][1],ch[x][1],y);
push_up (p=x) ;
}
else{
merge(ch[y][0],x,ch[y][0]);
push_up(p=y);
}
+
void split(int p,int &x,int &y,int k){
if(!lk){
X =05y = p;
return;
}
if(sizel[ch[p][0]] >= k){
Yy = P;
split(ch[p][0],x,ch[y][0],k);
push_up(y);
}
else{
X = p;
split(ch[pl[1],ch[x][1],y,k — size[ch[p][0]] — 1);
push_up(x) ;
}
+

void build(int &p,int 1,int r){
if(l > r)return;
int mid = (1 + r)/2;
p = newnode(num[mid],st[mid]);

kuangbin

106



81
82
83
84
85
86
87

88

89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

ACM Template of kuangbin

build(ch[p][0],1l,mid—1);
build(ch[p][1],mid+1,r);
push_up(p);

[root],key[root]);

}
void debug(int root){
if(root == 0)return;
printf ("%d, & )LF: BduuEILF:u%duusizen=0%d key,=%d\n",
root,ch[root] [0],ch[root][1],size
debug(ch[root][0]);
debug(ch[root][1]);
+
+3
Treap T;

char op[10];
int main(){
int n,q;
while(scanf ("%d%d",&n,&q) == 2){
int root = 0;
T.Init();
for(int i = 1;7 <= nji++)
scanf ("%d%d" ,&num[i],&st[i]);
T.build(root,1,n);
while(g—){
scanf ("%s",op);
if(op[0] == 'Q"){
int 1,r,s;
scanf ("%d%d%d" ,&l,&r,&s) ;
int x,y,z;
T.split(root,x,z,r);
T.split(x,x,y,l—1);
if(s == 0)
printf("%d\n",T.sumO[y]
else
printf("%d\n",T.suml[y]
T.merge(x,X,y);
T.merge(root,x,z);

}

else if(op[0] == '"I'){
int v,s,loc;
scanf ("%d%d%d" ,&loc,&v,&s) ;
int x,y;
T.split(root,x,y,loc);
T.merge(x,x,T.newnode(v,s));
T.merge(root,x,y);

+

else if(op[0] == 'D'){

int loc;

scanf ("%d",&loc) ;

int x,y,z;
T.split(root,x,z,loc);
T.split(x,x,y,loc—1);

== 0? —1:T.sum0® [y:l ) ’

== 0?—1:T.suml[y]);
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T.del(y);

T.merge(root,x,z);
+
else if(op[0] == 'R"){

int loc;

scanf ("%d",&loc) ;

int x,y,z;
.split(root,x,z,loc);
T.split(x,x,y,loc—1);
.status[y] = 1-T.status[y];
.push_up(y);
.merge(x,X,y);
.merge(root,x,z);

—

- — = -

}
else{
int loc,v;
scanf ("%d%d" ,&loc,&V) ;
int x,y,z;
T.split(root,x,z,loc);
.split(x,x,y,loc—1);
.keylyl = v;
.push_up(y);
.merge(x,X,y);
.merge(root,x,z);

—— ==

return 0;

3.8 KD #i
3.8.1 HDU4347 K iE4p
RIRRR, KEHIEA K .

const int MAXN = 50010;
const 1int DIM = 10;
inline double sqr(double x){return xxx;}
namespace KDTree{
int K;/ /4%
struct Point{
int x[DIM];
double distance(const Point &b)const{
double ret = 0;
for(int i = 0;7 < K;i++)
ret += sqr(x[i]l-b.x[i]);
return ret;

}
void input(){

for(int i = 0;1 < K;i++)scanf("%d",&x[1]);

}
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void output(){
for(int i = 0;7 < K;i++)
printf("%d%c",x[i],7 < K=1?',':'\n");

}

b

struct gnode{
Point p;
double dis;
gnode () {}

gnode(Point _p,double _dis){
p = _p; dis = _dis;
}
bool operator <(const gnode &b)const{
return dis < b.dis;
}
T
priority_queue<gnode>q;
struct cmpx{
int div;
cmpx (const int &_div){div = _div;}
bool operator () (const Point &a,const Point &b){
for(int i = 0;7 < K;i++)
if(a.x[(div+i)%BK] !'= b.x[(div+i)%K])
return a.x[(div+i)%K] < b.x[(div+i)%K];
return true;
}
b5
bool cmp(const Point &a,const Point &b,int div){
cmpx cp = cmpx(div);
return cp(a,b);

}

struct Node{
Point e;
Node *lc,*rc;
int div;

}pool[MAXN] ,*tail, *root;

void init(){
tail = pool;

}

Node*x build(Point *a,int 1,int r,int div){
if(l >= r)return NULL;
Node *p = tail++;
p—>div = div;
int mid = (l+r)/2;
nth_element(a+l,a+mid,a+r,cmpx(div));
p—>e = a[mid];
p—>1lc = build(a,l,mid, (div+1l)%K);
p—>rc = build(a,mid+1,r, (div+1)%K);
return p;

}

void search(Point p,Node *x,int div,int m){
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if(!x)return;
if(cmp(p,x—>e,div)){
search(p,x—>1c, (div+1)%K,m) ;
if(q.size() < m){
g.push(gnode(x—>e,p.distance(x—>e)));
search(p,x—>rc, (div+1)%K,m) ;

ks
else {
if(p.distance(x—>e) < g.top().dis){
q.pop();
g.push(gnode(x—>e,p.distance(x—>e)));
}
if(sqr(x—>e.x[div]—p.x[div]) < q.top().dis)
search(p,x—>rc, (div+1)%K,m) ;
}
}
else {
search(p,x—>rc, (div+1)%K,m) ;
if(g.size() < m){
g.push(gnode(x—>e,p.distance(x—>e)));
search(p,x—>1c, (div+1)%K,m) ;
ks
else {
if(p.distance(x—>e) < q.top().dis){
q.pop();
g.push(gnode(x—>e,p.distance(x—>e)));
}
if(sqr(x—>e.x[div]—p.x[div]) < q.top().dis)
search(p,x—>1c, (div+1)%K,m) ;
}
}

}

void search(Point p,int m){
while(!qg.empty())q.pop();
search(p,root,0,m);

}

KDTree: :Point p[MAXN];
int main()

int n,k;
while(scanf ("%d%d",&n,&k) == 2){
KDTree::K = Kk;
for(int i = 0;7 < n;i++)p[i].input();
KDTree::init();
KDTree::root = KDTree::build(p,0,n,0);
int Q;
scanf ("%d",&Q) ;
KDTree::Point o;
while (Q—){
o.input();
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int m;
scanf ("%d",&m) ;
KDTree: :search(o,m);
printf("theyclosest %d points are:\n",m);
int cnt = 0;
while(!KDTree::q.empty()){

plcnt++] = KDTree::q.top().p;

KDTree: :q.pop();

¥
for(int i = 0;i < m;i++)p[m—1—i].output();
}
}
return 0;
3
3.8.2 CF44G

BREBETNET (xl,xr,ylyr,z), z RZBFESFEMNENES, MARFHAUEREZ
HFE EFITTRIRMANEER . RAERINFEEETNFEMSENE (vy), FHRHE—
MEFRSIWGILFITHE, HiEZat . RSN FREINEFRIE. RIEBFEFH 2 EFHE
BB

BB ER IS, IEREREE

const int MAXN = 100010;
const 1int INF = Ox3f3f3f3f;
struct Point{
int x,y,id;
bool operator ==(const Point &b)const{
return x == b.x && y == b.y && 1id == b.1d;
+
b
struct Node{
Point e;
Node *1lc,*rc;
bool div;
int sub,cur;
int size;
bool exist;
void push_up(){
size = lc—>size + rc—>size + exist;
sub = min(cur,min(lc—>sub,rc—>sub));
+
}pool[MAXN] ,*xroot,*tail,*null;
inline bool cmpX(const Point &a,const Point &b){return a.x < b.x ||
(a.x == b.x & a.y < b.y) || (a.x == b.x & a.y == b.y && a.id
< b.id);}
inline bool cmpY(const Point &a,const Point &b){return a.y < b.y ||
(a.y == b.y & a.x < b.x) || (a.y == b.y && a.x == b.x && a.id
< b.id);}
inline bool cmp(const Point &a,const Point &b,bool div){return div?
cmpY (a,b) :cmpX(a,b);}
Nodex build(Point *a,int 1,int r,bool div){
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if(l >= r)return null;
Node *p = tail++;
p—>div = div;
int mid = (1+r)/2;
nth_element(a+l,a+mid,a+r,div?cmpY:cmpX) ;
p—>e = a[mid];
p—>1lc = build(a,l,mid,!div);
p—>rc = build(a,mid+1l,r,!div);
p—>exist = 1;
p—>cur = p—>e.id;
p—>push_up();
return p;
}
void remove(Node *p,Point 0){
if(p—>e == 0){
p—>exist = 0;
p—>cur = INF;
p—>size—;

+

else {
if(cmp(p—>e,o0,p—>div))remove(p—>rc,o0);
else remove(p—>1lc,0);

+

p—>push_up () ;
}
int getMin(Node *p,int x1,int xr,int yl,int yr,int minx,int maxx,
int miny,int maxy){
if(p == null || p—>size == 0)return INF;
if(x1 <= minx & & xr >= maxx && yl <= miny && yr >= maxy)return
p—>sub;
if(x1 > maxx || xr < minx || yl > maxy || yr < miny)return INF;
int ret = INF;
if(p—>e.x >= x1 && p—>e.x <= xr && p—>e.y >= yl && p—>e.y <= yr
)
ret = min(ret,p—>cur);
if(p—>div){
if(yl <= p—>e.y)
ret = min(ret,getMin(p—>1lc,xl,xr,yl,min(yr,p—>e.y) ,minx
,maxx,miny,min(maxy,p—>e.y)));
if(yr >= p—e.y)
ret = min(ret,getMin(p—>rc,xl,xr,max(yl,p—>e.y),yr,minx
,maxx,max(miny,p—>e.y) ,maxy));

}
else {
if(x1 <= p—>e.x)
ret = min(ret,getMin(p—>1lc,xl,min(xr,p—>e.x),yl,yr,minx
,min(maxx,p—>e.x),miny,maxy)) ;
if(xr >= p—>e.x)
ret = min(ret,getMin(p—>rc,max(xl,p—>e.x) ,xr,yl,yr,max(
minx,p—>e.x) ,maxx,miny,maxy));
}
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return ret;
}
Point pp[MAXN],pp2[MAXN];
struct REC{
int x1,xr,yl,yr,z;
int 1id;
void 1input(){
scanf ("%d%d%d%d%d" , &x1,&xr,&yl,&yr,&z) ;
+
bool operator <(const REC &b)const{
return z < b.z;
+
}rec[MAXN];
int ans[MAXN];
int main()
{
int n,m;
while(scanf("%d",&n) == 1){
for(int i = 0;1 < n;i++){
rec[i].input();
rec[i].id = 1i+1;
}
sort(rec,rec+n);
scanf ("%d",&m) ;
for(int i = 0;i < mji++){
scanf ("%d%d" ,&pp[i].x,&pp[i].Y);
ppli].id = 1;
pp2[i] = pplil;//&1R
}
tail pool;
null = tail++;
null—>size = 0;
null—>sub = null—>cur = INF;
null—>1lc = null—>rc = null;
root = build(pp,0,m,0);
memset(ans,0,sizeof(ans));
for(int i = 0;7 < n;i++){

int tmp = getMin(root,rec[i].xl,rec[i].xr,rec[i].yl,rec

[1].yr,—INF,INF,—INF,INF);
if(tmp == INF)continue;
ans[tmp] = rec[i].1id;
remove (root,pp2[tmp]);
}
for(int i = 0;i < m;i++)printf("%d\n",ans[i]);
+

return 0O;
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3.8.3 HDU4742

Z#H LIS, ISR BN 48R, RPRERE—RT—EHENS xi < xj,yi <yj,zi < zj,
KREKHF, HIaFZGTHAERY.
const int MAXN = 100010;
const int MOD = 1<<30;
const int INF = Ox7fffffff;//XPM—EEBK
struct Node{
pair<int,int>e,sub,cur;
bool div;
Node *lc,*rc;
b
Node pool[MAXN],*tail;
Node *root;
bool cmpX(const pair<int,int> &a,const pair<int,int> &b){return a.

first < b.first || (a.first == b.first && a.second < b.second)
3
)

bool cmpY(const pair<int,int> &a,const pair<int,int> &b){return a.
second < b.second || (a.second == b.second && a.first < b.first)
3
)

bool cmp(const pair<int,int> &a,const pair<int,int> &b,bool div){
return div?cmpY(a,b):cmpX(a,b);}
Nodex build(pair<int,int> xa,int 1,int r,bool div){
if(l >= r)return NULL;
Node *p = tail++;
p—>div = div;
int mid = (l+r)/2;
nth_element(a+l,a+mid,a+r,div?cmpY:cmpX);
p—>e = a[mid];
p—>cur = p—>sub = make_pair(0,0);
p—>1lc = build(a,l,mid, !div);
p—>rc = build(a,mid+1,r,!div);
return p;
}
inline void update(pair<int,int> &a,pair<int,int> b){
if(a.first < b.first)a = b;
else if(a.first == b.first){
a.second += b.second;
if(a.second >= MOD)a.second —= MOD;
}
}
void add(Node *p,pair<int,int> e,pair<int,int> v){
update(p—>sub,vVv);
if(e == p—e){
update(p—>cur,v);

return;

+

else {
if(cmp(p—>e,e,p—>div))add(p—>rc,e,v);
else add(p—>lc,e,v);

+
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}

pair<int,int>ans;
/| EfHmEKRE

void get(Node *p,pair<int,int>e,int maxx,int maxy){

}

if(!p)return;
if(p—>sub.first < ans.first)return;
if(maxx <= e.first && maxy <= e.second)
update(ans,p—>sub);
else {
if(p—>e.first <= e.first && p—>e.second <= e.second)update(
ans,p—>cur);
if(p—>div){
if(p—>e.second <= e.second)get(p—>rc,e,maxx,maxy) ;
get(p—>1lc,e,maxx,min(maxy,p—>e.second));

¥

else {
if(p—>e.first <= e.first)get(p—>rc,e,maxx,maxy);
get(p—>1lc,e,min(maxx,p—>e.first) ,maxy);

}

}

struct TNode({

int x,y,z;
void 1input(){
scanf ("%d%d%d" ,&x , &y ,&z) ;

+

bool operator < (const TNode &b)const{
if(x != b.x)return x < b.x;
else if(y != b.y)return y < b.y;
else return z < b.z;

+

}node[MAXN] ;
pair<int,int>p[MAXN];
pair<int,int>dp[MAXN];
int main()

{

int T;
int n;
scanf ("%d",&T) ;
while(T—){
scanf ("%d",&n) ;
int cnt = 0;
for(int i = 0;7 < n;i++){
node[i].input();
plcnt++] = make_pair(node[i].y,node[i].z);
}
sort(node,node+n) ;
sort(p,ptcnt);
cnt = unique(p,ptcnt)—p;
tail = pool;
root build(p,0,cnt,0);
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for(int i = 0;i < n;i++)dp[i] = make_pair(1,1);
for(int i = 0;1 < n;i++){
ans = make_pair(0,0);
get(root,make_pair(node[i].y,node[i].z),INF,INF);
ans.first++;
update(dp[i],ans);
add(root,make_pair(node[i].y,node[i].z),dp[i]);

}

printf("%d_ %d\n",root—>sub.first,root—>sub.second);
}
return 0;

3.9 HIEFEH (ScapeGoat Tree)
3.9.1 CF455D

http://codeforces.com/contest /455 /problem/D

BE: BT —1FY, 1 HFEE—IXERNRKENBBARKE, 2 FEBE—ITXEE
EHFT RN

ERERFEN, EEE— map REHXEHNE.

const int MAXN = 200010;
const double alpha = 0.75;
struct Node{
Node *ch[2];
int size,key,nodeCount;
bool exist;
map<int,int>mp;
bool +isBad(){
return ch[0]—>nodeCount > alpha*nodeCount+5 || ch[1]—>
nodeCount > alpha*nodeCount + 5;
+
void push_up(){
size = exist + ch[0]—>size + ch[1l]—>size;
nodeCount = 1 + ch[@]—>nodeCount + ch[1l]—>nodeCount;
mp.clear();
if(exist)mplkey]++;
for (map<int,int>::iterator it = ch[@]—->mp.begin();it != ch
[0]—>mp.end();it++)
mp[(*it).first] += (*xit).second;
for (map<int,int>::iterator it = ch[1]-—>mp.begin();it != ch
[1]->mp.end();it++)
mp[(*it).first] += (*xit).second;
+
+s3
struct ScapeGoatTree{
Node pool[MAXN];
Node *tail,*root,*null;
Node *bc[MAXN];//PITEEIUL
int bc_top;
void init(){
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tail pool;
null = tail++;
null—>ch[0] = null—>ch[1] = null;
null—>size = null—>key = null—>nodeCount = 0;
null—>mp.clear();
root = null;
bc_top = 0;

+

inline Node *newNode(int key){
Node *p;
if(bc_top)p = bc[—bc_top];
else p = tail++;
p—>ch[0] = p—>ch[1] = null;
p—>size = p—>nodeCount = 1;
p—>key = key;
p—>exist = true;
p—>mp.clear();
p—>mp[key] = 1;
return p;

+

Node xbuildTree(int xa,int 1,int r){
if(l >= r)return null;
int mid = (l+r)>>1;
Node *p newNode (a[mid]) ;
p—>ch[0] buildTree(a,1l,mid);
p—>ch[1] buildTree(a,mid+1,r);
p—>push_up () ;
return p;

}

inline void Travel(Node *p,vector<Node *>&v){
if(p == null)return;
Travel(p—>ch[0],v);
if(p—>exist)v.push_back(p);
else bc[bc_top++] = p;
Travel(p—>ch[1],v);

}

inline Node xdivide(vector<Node *>&v,int 1,int r){
if(l >= r)return null;
int mid = (l+r)/2;
Node *p = v[mid];
p—>ch[0] = divide(v,1l,mid);
p—>ch[1] = divide(v,mid+1,r);
p—>push_up();
return p;

}

//EX, FE p E5|H

inline void rebuild(Node *&p){
vector<Node *>v;
Travel(p,V);
p = divide(v,0,v.size());
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//MBRE id MrE, BEE id MENE
inline 1int erase(Node *p,int 1id){
if(p—>exist && id == p—>ch[0]—>size + 1){
p—>exist = 0;
p—>mp [p—>key]——;
p—>size—;
return p—>key;
}
p—>size—;
int res;
if(p—>ch[0]—>size >= 1d)
res = erase(p—>ch[0],1id);
else res = erase(p—>ch[1],id — p—>ch[0]—>size — p—>exist);
p—>mp[res]—;
return res;
}
/ /IR —E W = LA EH
void check_erase(){
if(root—>size < 0.5*xroot—>nodeCount)
rebuild(root);
}
Node x*insert(Node *&p,int id,int val){
if(p == null){
p = newNode(val);
return &null;
}
else {
p—>size++;
p—>nodeCount++;
p—>mp[val]++;
Node ** res;
if(id <= p—>ch[0]—>sizet+p—>exist)
res = insert(p—>ch[0],id,val);
else res = 1insert(p—>ch[1l],id—p—>ch[0]—>size—p—>exist,
val);
if(p—>isBad())res = &p;
return res;
}
}
//ESE id MIBREAE val
void insert(int id,int val){
Node **p = 1dnsert(root,id,val);
if(*p != null)rebuild(xp);
}
//E&Ef [1,r] ZEMER val BN H
int query(Node *xp,int 1,int r,int val){
if(p == null)return 0;
if(l <= 1 && p—>size <= r)
return p—>mp.count(val)?p—>mp[val]:0;
else {
int ans = 0;

kuangbin

118



129
130
131
132

133

134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

ACM Template of kuangbin

if(l <= p—>ch[0]—>s1ize)
ans += query(p—>ch[0],1,r,val);
if(r > p—>ch[0]—>size+p—>exist)
ans += query(p—>ch[1],1 — p—>ch[0]—>size — p—>exist
, r — p—>ch[0]—>size — p—>exist,val);
if(p—>exist & & p—>key == val & & 1 <= p—>ch[0]—>size+l
&& r >= p—>ch[0]—>size+l)
ans++;
return ans;

}

}tree;
int a[MAXN];
int main()

{
int n;
while(scanf("%d",&n) == 1){
tree.init();
for(int i = 0;7 < n;i++)scanf("%d",&al[i]);
tree.root = tree.buildTree(a,0,n);
int m;
int op,1l,r,k;
scanf ("%d",&m) ;
int ans = 0;
while(m—){
scanf ("%d",&op) ;
if(op == 1){
scanf ("%d%d" ,&L,&r) ;
1 = ((l+ans—1)%n)+1;
r = ((r+ans—1)%n)+1;
if(l > r)swap(l,r);
int v = tree.erase(tree.root,r);
//tree.check_erase(); //BRHERILAM LMIFREWR
tree.insert(1l,v);
}
else {
scanf ("%d%d%d" , &1, &r ,&k) ;
1 = ((l+ans—1)%n)+1;
r = ((r+ans—1)%n)+1;
k = ((ktans—1)%n)+1;
if(l > r)swap(l,r);
ans = tree.query(tree.root,l,r,k);
printf("%d\n",ans);
}
}
}
return 0;
}
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3.10 Bh7S KD #

S KD MR EA T KD MMEBREERN. T3F KD MEVEAMBREE, BEREEXNNEE
KixFFRE.

UVALive6045

WE: AT HFEEM N NS (N <50000). BXBEATS (x,y;), EESMHAE
BF E s T — 1T, S sEN SRR, RIETHEXEAEID 50000.

const int MAXN = 100010;
const double alpha = 0.75;
struct Point{
int x,y,id;
b
struct Node{
Point e;
int size,nodeCount;
Node *lc,*rc;
bool div;
bool exist;
bool isBad(){
return lc—>nodeCount > alpha*nodeCount+5 || rc—>nodeCount >
alpha*nodeCount+5;
+
inline void push_up(){
size = exist + lc—>size + rc—>size;
nodeCount = l1+lc—>nodeCount+rc—>nodeCount;
+
b3
Node pool[MAXN],*tail,*root,*null;
Node *bc[MAXN];
int bc_top;
void init(){
tail = pool;
null = tail++;
null—>1lc = null—>rc = null;
null—>size = null—>nodeCount = 0;
root = null;
bc_top = 0;
}
Node *newNode(Point e){
Node *p;
if(bc_top)p = bc[—bc_top];
else p = tail++;
p—>e = e
p—>1lc = p—>rc = null;
p—>size p—>nodeCount = 1;
p—>exist = true;
return p;

1T e

}

inline bool cmpX(const Point &a,const Point &b){
return a.x < b.x || (a.x == b.x && a.y < b.y) || (a.x == b.x &&
a.y == b.y && a.id < b.id);
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}
inline bool cmpY(const Point &a,const Point &b){
return a.y < b.y || (a.y == b.y && a.x < b.x) || (a.y == b.y &&
a.x == b.x && a.id < b.id);
}

inline bool cmp(const Point &a,const Point &b,bool div){
return div?cmpY(a,b):cmpX(a,b);
}
/AR a FEER, BURMIELF
Node xbuild(Point *a,int 1,int r,bool div){
if(l >= r)return null;
int mid = (l+r)/2;
nth_element(a+l,a+mid,a+r,div?cmpY:cmpX) ;
Node *p = newNode(a[mid]);
p—>div = div;
p—>1lc = build(a,l,mid,!div);
p—>rc = build(a,mid+1,r,!div);
p—>push_up () ;
return p;
¥
void Travel(Node *p,vector<Point>&v){
if(p == null)return;
Travel(p—>1lc,vVv);
if(p—>exist)v.push_back(p—>e);
bc[bc_top++] = p;
Travel(p—>rc,v);
}
Node *divide(vector<Point>&v,int 1,int r,bool div){
if(l >= r)return null;
int mid = (1+r)/2;
nth_element(v.begin()+1l,v.begin()+mid,v.begin()+r,div?cmpY:cmpX
)3
Node *p = newNode(v[mid]);
p—>div = div;
p—>1lc = divide(v,1l,mid,!div);
p—>rc = divide(v,mid+1l,r,!div);
p—>push_up();
return p;
}
inline void rebuild(Node *&p){
vector<Point>v;
Travel(p,Vv);
p = divide(v,0,v.size(),p—>div);
}
Node *x*xinsert(Node *&p,Point a,bool div){
if(p == null){
p = newNode(a);
p—>div = div;
return &null;
}

else {
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p—>nodeCount++;
p—>size++;
Node **xres;
if(cmp(a,p—>e,div))
res = insert(p—>1lc,a,!div);
else res = 1insert(p—>rc,a,!div);
if(p—>isBad())res = &p;
return res;
}
¥

void insert(Point e){
Node x*p = dinsert(root,e,0);
if(xp !'= null)rebuild(*p);
3
vector<int>vec;
void getvec(Node *p,int minx,int maxx,int miny,int maxy){
if(p—>size == 0)return;
if(p—>exist & & minx <= p—>e.x && p—>e.x <= maxx && miny <= p—>e
Yy && p—>e.y <= maxy){
vec.push_back(p—>e.id);
p—>exist = 0;
p—>size—;
}
if(p—>div? miny <= p—>e.y : minx <= p—>e.x)getvec(p—>1lc,minx,
maxx,miny,maxy) ;
if(p—>div? maxy >= p—>e.y : maxx >= p—>e.x)getvec(p—>rc,minx,
maxx,miny,maxy) ;
p—>push_up();
}
Point p[MAXN],p2[MAXN];
Point p3[MAXN];
int main()
{
int T;
scanf ("%d",&T) ;
int iCase = 0;
int N,Q,W,H;
while(T—){
iCaset+;
scanf ("%d%d%d%d" , &N, &Q , &W,&H) ;
init();
for(int i = 0;7 < N;i++){
scanf ("%d%d" ,&p[i].x,&p[i].Y);
p[i].id p2[i].id = 1;
p2[i].x = p[i]l.x+p[i].y;
p2[i]l.y = p[il.x—pl[i].y;
p3[i] = p2[i];

}

root = build(p3,0,N,0);
int X,Y,E,a,b,c,d,e,f;
while(Q—){
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scanf ("%d%d%d%d%d%d%d%d%d" , &X,&Y ,&E ,&a,&b,&c,&d, &e,&f) ;
vec.clear();
int minx = X+Y—E;
int maxx = X+Y+E;
int miny = X-Y—E;
int maxy = X-Y+E;
getvec(root,minx,maxx,miny,maxy) ;
int sz = vec.size();
for(int i = 0;1 < sz;i++){
int id = vec[i];
long long tx = p[id].x;
long long ty = p[id].y;
pl[id].x = (txxa+ty*xb+(long long) (id+1)*c)%W;
plid].y = (tx*d+ty*e+(long long) (id+1)*f)%H;
p2[id].x = p[id].x+p[id].y;
p2[id].y = p[id].x—p[id].y;
insert(p2[id]);

}
}
printf("Case #%d:\n",iCase);
for(int i = 0;7 < Njit++)
printf("%d %d\n",p[i].x,p[i].Y);
}

return 0;

3.11 WEH
3.11.1 EFEFENE splay

BZOJ 3065: miEAXIE K /)ME

AN IEEIXE k MEELEIA.

L. Qxyk HENEERSE x ARBEINEZASE v APkED, BB A% k /DAOBERIE
MHRZDL. I<=x<=y<=ml<=k<=y—x+1)

2. Mxval: INEZEAE x IPERAEIIILA valo (1 <=x <=m)

3. Ixval: EMNEZASE x ARBHEIEBA—R BB 1A val BEER. BIEABNEEA
B x ABE2HNBABE. 1<=x<=m+1)

const int MAXN = 70010;
namespace Splay{
struct Node *null;
struct Node{
Node *ch[2],*fa;
int size,key,cnt;
inline void setc(Node xp,int d){

chld] = p;

p—>fa = this;
}
inline bool d(){

return fa—>ch[1l] == this;
}

inline void push_up(){
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size = ch[0]—>size + ch[l]—>size + cnt;
}
void clear(int _key){
size = cnt = 1;
key = _key;
ch[0] = ch[1] = fa = null;
}
inline bool isroot(){
return fa == null || this != fa—>ch[0] && this != fa—>
ch[1];
}
+s
Node pool[MAXN*20],*tail;
Node *bc[MAXN*20];
int bc_top;//HEEY
void init(){
tail = pool;
bc_top = 0;
null = tail++;
null—>size = null—>cnt = 0;
null—>ch[0] = null—>ch[1] = null-—>fa = null;
+
inline void rotate(Node *x){
Node *f = x—>fa, xff = x—>fa—>fa;
int ¢ = x—>d(), cc = f—>d();
f—>setc(x—>ch[!c],c);
x—>setc(f,!c);
if(ff—>ch[cc] == f)ff->setc(x,cc);
else x—>fa = ff;
f—>push_up();
}
inline void splay(Node* &root,Nodex x,Nodex goal){
while(x—>fa != goal){

if(x—>fa—>fa == goal)rotate(x);

else {
bool f = x—>fa—>d();
x—>d() == f ? rotate(x—>fa) : rotate(x);
rotate(x);

+

}
x—>push_up () ;
if(goal == null)root = x;
+
//3E r FRERMSZZIOABD
Node* get_left(Nodex r){
Nodex x = r;
while(x—>ch[0] != null)x = x—>ch[0];
return Xx;
+
//7E root BIRIFMflIE x

void erase(Nodex &root,Nodex*x x){
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}

splay(root,x,null);

Nodex t = root;

if(t—>ch[1] != null){
root = t—>ch[1];
splay(root,get_left(t—>ch[1]),null);
root—>setc(t—>ch[0],0);

}

else root = root—>ch[0];

bc[bc_top++] = x;

root—>fa = null;

if(root != null)root—>push_up();

Node* newNode (int key) {

}

Nodex p;

if(bc_top)p = bc[—bc_top];
else p = tail++;

p—>clear (key);

return p;

[ [FBAN—ME key

void insert(Nodex &root,int key){

}

if(root == null){
root = newNode(key);
return;
}
Node* now root;
Nodex pre = root—>fa;
while(now != null){
if (now—>key == key){
now—>cnt++;
splay(root,now,null);
return;

}
pre = now;
now now—>ch[key >= now—>key];

}

Node *x newNode (key) ;
pre—>setc(x,key >= pre—>key);
splay(root,x,null);

/I HBR—ME key

void erase(Nodex &root,int key){

}

Node* now = root;
while(now—>key != key){
now = now—>ch[key >= now—>key];

}
now—>cnt—;
if(now—>cnt == 0)erase(root,now);

else splay(root,now,null);

void Travel(Nodex r){
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if(r == null)return;
Travel(r—>ch[0]);
bc[bc_topt++] = r;
Travel(r—>ch[1]);
+
void CLEAR(Nodex &root){
Travel(root);
root = null;
+
[/ EB\NTFEFET val B ¥
int query(Node *root,int val){
int ans = 0;
Node *x = root;
|

while(x != null){
if(val < x—>key)x = x—>ch[0];
else{
ans += x—>ch[0]—>size + x—>cnt;
X = x—>ch[1];
+
}

return ans;

}
b5
namespace ScapeGoatTree{
const double alpha = 0.75;
struct Node{
Node *ch[2];
int size,nodeCount,key;
Splay::Node *root;
bool -isBad(){
return ch[0]—>nodeCount > alphaxnodeCount+5 || ch[1]—>
nodeCount > alpha*nodeCount+5;
}
void push_up(){
size = 1l+ch[0]—>size+ch[1l]—>s1ize;
nodeCount = 1l+ch[0]—>nodeCount+ch[1]—>nodeCount;
}
s
Node pool[MAXN];
Node *tail,*root,*null;
Node *bc[MAXN];
int bc_top;
void init(){
tail = pool;
null = tail++;
null—>ch[0] = null—>ch[1] = null;
null—>size = null—>nodeCount = 0;
null—>root = Splay::null;
bc_top = 0;
}

inline Nodex newNode(int key) {
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166 Node *p;

167 if(bc_top)p = bc[—bc_top];

168 else p = tail++;

169 p—>key = key;

170 p—>ch[0] = p—>ch[1] = null;

171 p—>size = p—>nodeCount = 1;

172 p—>root = Splay::null;

173 return p;

174 }

175 Node *buildTree(int *a,int 1,int r){
176 if(l >= r)return null;

177 int mid = (l+r)/2;

178 Node *p = newNode(a[mid]);

179 for(int i = 1;1 < r;i++)

180 Splay::insert(p—>root,ali]);
181 p—>ch[0] = buildTree(a,l,mid);
182 p—>ch[1] = buildTree(a,mid+1,r);
183 p—>push_up();

184 return p;

185 }

186 void Travel(Node *p,vector<int>&v){
187 if(p == null)return;

188 Travel(p—>ch[0],v);

189 v.push_back(p—>key) ;

190 Splay: :CLEAR(p—>root);

191 bc[bc_top++] = p;

192 Travel(p—>ch[1],v);

193 }

194 Node *divide(vector<int>&v,int 1,int r){
195 if(l == r)return null;

196 int mid = (1+r)/2;

197 Node *p = newNode(v[mid]);

198 for(int i = 1;7 < r;i++)

199 Splay::insert(p—>root,v[i]);
200 p—>ch[0] = divide(v,1l,mid);

201 p—>ch[1] = divide(v,mid+1,r);
202 p—>push_up();

203 return p;

204 }

205 inline void rebuild(Node *&p){

206 vector<int>v;

207 Travel(p,V);

208 p = divide(v,0,v.size());

209 }

210 //¥8E id MEEKA val

211 int Modify(Node *p,int id,int val){
212 if(id == p—>ch[0]—>size+1){

213 int v = p—>key;

214 Splay::erase(p—>root,v);
215 Splay::insert(p—>root,val);
216 p—>key = val;
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return v;
}
int res;
if(p—>ch[0]—>size >= 1id)
res = Modify(p—>ch[0],id,val);
else res = Modify(p—>ch[1l],id—p—>ch[0]—>size—1,val);
Splay::erase(p—>root,res);
Splay::insert(p—>root,val);
return res;
+
Node x*insert(Node *&p,int id,int val){
if(p == null){
p = newNode(val);
Splay::insert(p—>root,val);
return &null;

}
else {
p—>size++;
p—>nodeCount++;
Splay::insert(p—>root,val);
Node ** res;
if(id <= p—>ch[0]—>size+l)
res = insert(p—>ch[0],id,val);
else res = insert(p—>ch[1l],id—p—>ch[0]—>size—1,val);
if(p—>isBad())res = &p;
return res;
}

}
void insert(int id,int val){
Node **p = 1insert(root,id,val);
if(*p !'= null)rebuild(*p);
}
//EW\E [1,r] XiE, ENFFF val Bt
int query(Node *p,int 1,int r,int val){
if(p == null)return 0;
if(l <= 1 && p—>size <= r)
return Splay::query(p—>root,val);
else {
int ans = 0;
if(l <= p—>ch[0]—>size)
ans += query(p—>ch[0],1,r,val);
if(r > p—>ch[0]—>size+1)
ans += query(p—>ch[1],1l—p—>ch[0]—>size—1,r—p—>ch
[0]—>size—1,val);
if(p—>key <= val && 1 <= p—>ch[0]—>size+l && p—>ch[0]—>
size+l <= r)
ans++;
return ans;
}

+
int query(int L,int R,int k){
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266 int ans;

267 int 1 = 0, r = 100000;

268 while(l <= r){

269 int mid = (1+r)/2;

270 if(query(root,L,R,mid) >= k){

271 ans = mid;

272 r = mid—1;

273 }

274 else 1 = mid+1;

275 }

276 return ans;

277 }

278 |}

279 |dint a[MAXN];

280 [int main()

281 [{

282 int n;

283 while(scanf("%d",&n) == 1){

284 Splay::init();

285 ScapeGoatTree::init();

286 for(int i = 0;7 < n;i++)scanf("%d",&a[i]);
287 ScapeGoatTree::root = ScapeGoatTree::buildTree(a,0,n);
288 int m;

289 char op[10];

290 scanf ("%d",&m) ;

291 int ans = 0;

292 while(m—){

293 scanf ("%s",op) ;

294 if(op[0] == 'Q"){

295 int x,y,k;

296 scanf ("%d%d%d" , &x , &y ,&k) ;

297 x M= ans; y "= ans; k A= ans;
298 ans = ScapeGoatTree::query(x,y,k);
299 printf("%d\n",ans);

300 }

301 else if(op[0] == '"M'"){

302 int x,val;

303 scanf ("%d%d" ,&x,&val) ;

304 x 7= ans; val 7= ans;

305 ScapeGoatTree: :Modify(ScapeGoatTree: :root,x,val);
306 }

307 else if(op[0] == '"I'"){

308 int x,val;

309 scanf ("%d%d",&x,&val) ;

310 X 7= ans; val 7= ans;

311 ScapeGoatTree: :insert(x,val);
312 }

313 }

314 }

315 return 0;

316 |}
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4 [Eig

4.1 BIEK
4.1.1 Dijkstra BiRFHEE
BUESZIER

/*
* BIRRIEIRTE, Dijkstra BiE, PIEMEFERER, EFREHN0O(n"2)
* KR beg EIfERMRIEIRE, RABEMNI S, fBEERE cost[1[]
* IBEIE SHNREREE lowcost[], &R prel[]l.pre[i] iE%F beg | i BEFELH
RéEm, pre[beg]=-
* AIEMIREMNEE, (BRNVELMAIER
*/
const 1int MAXN=1010;
#define typec 1int
const typec INF=0x3f3f3f3f;//BiltRmEimt, XMNAFAEERK
bool vis[MAXN];
int pre[MAXN];
void Dijkstra(typec cost[][MAXN],typec lowcost[],int n,int beg){
for(int i=0;i<n;i++){
lowcost[i]=INF;vis[i]=false;pre[i]=—1;
+
lowcost[beg]=0;
for(int j=0;j<n;j++){
int k=—1;
int Min=INF;
for(int i=0;1i<n;i++)
if(!vis[i]&&lowcost[i]<Min){
Min=lowcost[i];
k=13
+
if(k==—1)break;
vis[k]=true;
for(int i=0;i<n;i++)
if(!vis[i]&&lowcost[k]+cost[k][i]<lowcost[i]){
lowcost[i]=lowcost[k]+cost[k][i];
prel[il=k;

4.1.2 Dijkstra E% + HHL
ERMLENTINIL, EFRE O (Elog E)
/*
* [ERMIETIIL Dijkstra Bk
* BEZE O0(ElogE)
*x FEIT vector<Edge>E[MAXN] #H{T#IIRLEMNiB
*/
const int INF=0x3f3f3f3f;
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const int MAXN=1000010;
struct gnode{
int v;
int c;
gnode(int _v=0,int _c=0):v(_v),c(_c){}
bool operator <(const gnode &r)const{
return c>r.c;
+
}s3
struct Edge{
int v,cost;
Edge(int _v=0,int _cost=0):v(_v),cost(_cost){}
+s
vector<kEdge>E[MAXN] ;
bool vis[MAXN];
int dist[MAXN];
/] 2HEwmS N 1 Fia
void Dijkstra(int n,int start){
memset(vis,false,sizeof(vis));
for(int i=1;i<=n;i++)dist[i]=INF;
priority_queue<gnode>que;
while(!que.empty())que.pop();
dist[start]=0;
que.push(gnode(start,0));
gnode tmp;
while(!que.empty()){
tmp=que.top();
que.pop();
int u=tmp.v;
if(vis[u])continue;
vis[u]=true;
for(int i=0;i<E[u].size();i++){
int v=E[tmp.v][i].v;
int cost=E[u][i].cost;
if(!vis[v]&&dist[v]>dist[u]+cost){
dist[v]=dist[u]+cost;
que.push(gnode(v,dist[v]));

}
}
void addedge(int u,int v,int w){
E[u].push_back(Edge(v,w));
}

4.1.3 HFEFRMEIE bellman_ford Eik

/*
*x HEEIEI bellman_ford &%k, §Z4EF 0(VE)
* AT AR Fa I & .

* AIFIE R B FEAILEE. 1RE] true, HEBRHEDRAEENIERSFIERGIE
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* vector<Edge>E; % E.clear() #a1t, SREMANRAEIL
* MRS ESM 1 FE (A 0 FREBRERMATLLT)
*/
const int INF=0x3f3f3f3f;
const 1int MAXN=550;
int dist[MAXN];
struct Edge{
int u,v;
int cost;
Edge(int _u=0,int _v=0,int _cost=0):u(_u),v(_v),cost(_cost){}
}s3
vector<Edge>E;
/] RHwmS N 1 Fia
bool bellman_ford(int start,int n){
for(int i=1;i<=n;i++)dist[i]=INF;
dist[start]=0;
//m%EM n-1 R
for(int i=1;i<n;i++){
bool flag=false;
for(int j=0;j<E.size();j++){
int u=E[j].u;
int v=E[j].v;
int cost=E[j].cost;
if(dist[v]>dist[u]+cost){
dist[v]=dist[u]+cost;
flag=true;
+
}
if(!flag)return true;//&8HAIAME K
+
for(int j=0;j<E.size();j++)
if(dist[E[j].v]>dist[E[j].u]+E[j].cost)
return false;//BHIFEEE
return true;//&BHIFEE
}

4.1.4 BER}EE SPFA

* BRI SPFA
* BIEEZE 0 (KkE)
* XNZEFISEI, BFHMERESEMSEMR, REZEN
* XNEFRERTER
*/
const int MAXN=1010;
const 1int INF=0x3f3f3f3f;
struct Edge{
int v;
int cost;
Edge(int _v=0,int _cost=0):v(_v),cost(_cost){}
b5
vector<kEdge>E[MAXN] ;
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void addedge(int u,int v,int w){
E[u].push_back(Edge(v,w));
}
bool vis[MAXN];//TEBAFIARE
int cnt[MAXN];/ /81N RHIABTIRE
int dist[MAXN];
bool SPFA(int start,int n){
memset(vis,false,sizeof(vis));
for(int i=1;i<=n;i++)dist[i]=INF;
vis[start]=true;
dist[start]=0;
queue<int>que;
while(!que.empty())que.pop();
que.push(start);
memset(cnt,0,sizeof(cnt));
cntstart]=1;
while(!que.empty()){
int u=que.front();
que.pop();
vis[u]=false;
for(int i=0;i<E[u].size();i++){
int v=E[u][i].v;
if(dist[v]>dist[u]+E[u][i].cost){
dist[v]=dist[u]+E[u][i].cost;
if(!lvis[v]){
vis[v]=true;
que.push(v);
if(++cnt[v]>n)return false;

//cnt[1] AABILRE, FRFIEREFAENINE R

}
}

return true;

}
4.2  B/NVE R
4.2.1 Prim BE*

/*
*x Prim 3k MST
*x FEZEREFE cost[1[], #»SM 0 FiE, 0~n-1
* IREHNERRIRIE, 1BE -1 RREENES
*/
const int INF=0x3f3f3f3f;
const 1int MAXN=110;
bool vis[MAXN];
int lowc[MAXN];
//BR 0 n-1
int Prim(int cost[][MAXN],int n){
int ans=0;

kuangbin

133



13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

oo Ul b WNRE

ACM Template of kuangbin

memset(vis,false,sizeof(vis));
vis[0]=true;
for(int i=1;i<n;i++)lowc[i]=cost[0][i];
for(int i=1;i<n;i++){
int minc=INF;
int p=—1;
for(int j=0;j<n;j++)
if(!lvis[jl&&minc>lowc[j]){
minc=lowc[j];
P=J;
ks
if(minc==INF)return —1;//FEETEE
ans+=minc;
vis[p]=true;
for(int j=0;j<n;j++)
if(!vis[jl&&lowc[j]>cost[p]l[j])
lowc[j]=cost[p][]j];
+

return ans;

}
4.2.2 Kruskal B

/*
*x Kruskal &Rk MST
*/
const int MAXN=110;//SXS#
const int MAXM=10000;//&XiA%
int F[MAXN];//HEE&ER
struct Edge{
int u,v,w;
Yedge[MAXM]; //FHEIAMERE, Bk /Ls/BE
int tol;//i8%, MALRIEEAR 0
void addedge(int u,int v,int w){
edge[tol].u=u;
edge[tol].v=v;
edge[tol++] .w=w;
}
//HEFEH, #haiRBAUEMN MBI KHEF
bool cmp(Edge a,Edge b){
return a.w<b.w;
}
int find(int x){
if(F[x]==—1)return x;
else return F[x]=find(F[x]);
}
[/ AR, BRESNERNINE, MRAFEBIRE -1
int Kruskal(int n){
memset(F,—1,sizeof(F));
sort(edge,edge+tol,cmp);
int cnt=0;//itEMAREE
int ans=0;
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}
4.3

*/

for(int i=0;i<tol;i++){
int u=edgel[i].u;
int v=edgel[i].v;
int w=edgel[i].w;
int tl=find(u);
int t2=find(v);
if(tl!=t2){
ans+=w;
FLtl]=t2;
cnt++;
}
if(cnt==n—1)break;
}
if(cnt<n—1)return —1;//F %@
else return ans;

IR INE B

RN R

KE/INERET, FA#E Max[1]1[j] kTR MST 1 4 & §j |FXKIBWN
KefE, BEENERAEAE MST H0h, BHiEsKiaNeis, EHMmER

REmSNA 0 Fia

const 1int MAXN=110;

const +int INF=0x3f3f3f3f;
bool vis[MAXN];

int lowc[MAXN];

int pre[MAXN];

int Max[MAXN][MAXN];//Max[i][j] FTrERNDMEBRKMBPMN i Bl j HBREPHH

KBtk

bool used[MAXN] [MAXN];
int Prim(int cost[][MAXN],int n){

int ans=0;
memset(vis,false,sizeof(vis));
memset(Max,0,sizeof (Max));
memset (used, false,sizeof (used));
vis[0]=true;
pre[0]=—1;
for(int i=1;i<n;i++){
lowc[i]=cost[0O][1];
pre[i]=0;
+
lowc[0]=0;
for(int i=1;i<n;i++){
int minc=INF;
int p=—1;
for(int j=0;j<n;j++)
if(!lvis[jl&&minc>lowc[j]){
minc=lowc[j];
P=J;
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}
if(minc==INF)return —1;
ans+=minc;
vis[p]=true;
used[p] [pre[p]]=used[pre[p]][p]=true;
for(int j=0;j<n;j++){

if(vis[j] && j != p)Max[j][pl=Max[p]l[jl=max(Max[j][prel

pl],lowc[pl);
if(!lvis[jl&&lowc[j]>cost[p]l[j]){
lowc[j]=cost[p][j];

prel(jl=p;
}
}

}

return ans;
}
4.4 BEERREBRDE
4.4.1 Tarjan
/*
* Tarjan B3k
*x BZE O(N+M)
*/
const int MAXN = 20010;//m#
const int MAXM = 50010;//i8#

struct Edge{
int to,next;
}edge[MAXM] ;
int head[MAXN],tot;
int Low[MAXN],DFN[MAXN],Stack[MAXN],Belong[MAXN];//Belong #‘HRIER
1l ~ scc
int Index,top;
int scc;//BEBRTENITH
bool Instack[MAXN];
int num[MAXN];//ENBEBSEER SN, HERS 1 ~ scc
//num BAF—EFE, HEXHFIFR

void addedge(int u,int v){
edge[tot].to = v;edge[tot].next = head[u];head[u] = tot++;
}
void Tarjan(int u){
int v;
Low[u] = DFN[u] = ++Index;
Stack[top++] = u;
Instack[u] = true;
for(int i = head[u];i != —1;i = edge[i].next){
v = edge[i].to;
if( !DFN[v] ){
Tarjan(v);
if( Low[u] > Low[v] )Low[u] = Low[V];
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}
else if(Instack[v] && Low[u] > DFN[v])
Low[u] = DFN[v];
}
if(Low[u] == DFN[u]){
scct+;
do{
v = Stack[—top];
Instack[v] = false;
Belong[v] = scc;
num[scc]++;
}
while( v != u);
+
}

void solve(int N){
memset (DFN,0Q,sizeof (DFN));
memset (Instack,false,sizeof (Instack));
memset (num,0Q,sizeof (num));
Index = scc = top = 0;
for(int i = 1;i <= N;i++)
if(!DFN[1i])
Tarjan(i);

}
void init(){
tot = 0;
memset (head,—1,sizeof (head));
}
4.4.2 Kosaraju
/*
* Kosaraju Eik, EZFE O(N+M)
*/
const 1int MAXN = 20010;
const 1int MAXM = 50010;

struct Edge{
int to,next;
}edgel[MAXM] ,edge2 [MAXM];
//edgel ZFRE G, edge2 FiEE GT
int headl[MAXN],head2[MAXN];
bool markl[MAXN],mark2[MAXN];
int totl,tot2;
int cntl,cnt2;
int st[MAXN];//XERE#HIT dfs, =EILERETEMN/NEIKREEF
int Belong[MAXN];//BP =B TWMNERSTE (0~cnt2-1)
int num;//FEITE, ARBRNMEETEF SN
int setNum[MAXN];//BEBSEPF SN, HS 0~cnt2-1
void addedge(int u,int v){

edgel[totl].to = v;edgel[totl].next = headl[u];headl[u]

++;
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edge2[tot2].to = uj;edge2[tot2].next = head2[v];head2[v] = tot2
++;
}
void DFS1(int u){

markl[u] = true;
for(int i = headl[u];i != —1;i = edgel[i].next)
if(!markl[edgel[i].to])
DFS1(edgel[i].to);
stlcntl++] = uj
}
void DFS2(int u){

mark2[u] = true;
num++;
Belong[u] = cnt2;
for(int i = head2[u];i != —1;i
if(!mark2[edge2[i].to])
DFS2(edge2[i].to);

edge2[i].next)

}
[/ RSN 1 FE
void solve(int n){
memset(markl,false,sizeof(markl));
memset(mark2,false,sizeof(mark2));
cntl = cnt2 = 0;
for(int i = 1;7 <= n;i++)
if(!markl1l[i])
DFS1(d);
for(int i = cntl-1;i >= 0; i—)
if(!mark2[st[i]]){
num = 0;
DFS2(st[i]);
setNum[cnt2++] = num;

}
4.5 EMEL. HOREBS ZHERHZ

[MLLEELLLghﬁﬂA%HLLI¢ WRE—PMNRES, HRXIMNEES, UL

EXNEEPFREMSEXEMAUE, REETRZ N EER, BMRXMSERIRES.

—PMEHNREBEMNEXA, RDEREEPTNaE.

EUH, MRE— /I\ﬂﬁ MErXMEEEUE, EETREZNEER, BRI TEEAR

ZhESE. — M EBE rE’J/E)(jJ /N EAEEPHNLE.

(BOEBEE. El= ‘ﬂ‘?ﬂ

ﬁﬂ% MrEEBENSEBERT 1, W'de"(lz/_.zEé'J—'_';&LL_E’] (point biconnected), f&FR
EBENEZEB. —TEFIES, SANEXMENSZEEER 1, NESEEME—TR

WHRAE| S (cut point), XAYKF5 = (articulation point).

MR—PEEEBEVZEBERT 1, MWIRIZER JﬂiﬂL_JEE’] (edge blconnected), TEIFRXY

EEREEE. —MEBEWT, élE.TXJ:‘l XMNEROEEER 1, NEHEESHE—TTRER

A (bridge), XAYXT538 (articulation edge)o

AIUEY, SEBSHIEBRAAUERANER, ENIZEBE2EEEMEKRLN, TXF

REIFRGER, BIBEATEaNUER, NAlEIANER.

[(BOEB 7]

EEIGCGHRBFER G &, IR G 2 BRY, MR G AVEBFE. R —1MVE
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BFE G EFfREA—INERFEMEFSE, M G ARANEBEFE. JEBTX
(biconnected component), HEFED X, MEERAIERFE. F5%, SPEBS
X R. REIS S5

ZE %A=~ R.Tarjan KRR, MEIREMAME, EX DFS(u) A u ZREN (LUITEHIRA
B FHEBHBFXFS. EX Low(u) A u ik u HFRPeEBETIER FABHAN&EELN
=, Bl DFS FEm/ TR IRI\BEN, NAE:

Low(u)=Min DFS(u) DFS(v) (u,v) A/EENA (1B#EiA) FMT DFS(v)<DFS(u) B v AR u
A FETI R Low(v) (wv) AWEHE (RFiB) —PMnE v 2Fls, SAENEBE (1) 3 (2)
(1) u AR, B u BZT DR (2) u NAKIR, BRHEFE (u,v) ANBIS (IR F
15, Bl u kv EREWFRIE), €15 DFS(u)<=Low(v).

—&TEA (u,v) B, HERY (uv) AWFS, B#HE DFS(u)<Low(v),

[k BB 57 |

THESFITLRNERS X 518NERB T ZHIKE,

MFRNEBDZ, KR EAEKREISHWEERREIRELENSNERBSOKE . Ex—1
¥, FHEEFINERS S, ANRERN, SHRE—FWRasEREE (AEEXE), MEXE
BN . MRIBRREHE DFS(u)<=Low(v), WA u 22— &I, FEHEAMNKT—
MEYE, BEBE T (uyv), ERXLEDSEXENS, A— 1 aSNEESZ. Sla
AUBTENSNEBEN Y, HERNSFURETHRT 1M aNEET X .
MNTAREBS X, KEBEAERE. AFAEKEMENTHIG, BFamiR, FEEZTRTS
MEESR, SN EBRRE—MENEES . FABTEM—MEINEESZ, HEH

BHENNRHETERBT—MANERD X

(a3 T [

—PNERIERE, MR EREINEERATERE? FEAERKLAERG, AEH
fRX L, FTHEMNERRBE—NIEBTE. BENMTERTFEESE -,

BIEFAMEkR, SENXIME—ER—RN, LEBEA 1.

Gt ER 1 TR, AN SN, 189 leaf. W ZEDER LM
(leaf+1)/2 i, FEEEMABIAZESE, FFAZEDRMAGBEAR (leaf+1)/2. BIEFFH
EA, BARANREAHBARRABE MR ZEEE KL, JEFTUBRXANSE
BRI E LA RS-, BA—MERNTA—ERRER. RAEHEEAINRIELL
i?ﬂﬁ'&%i@ﬂ’ﬂﬁﬁ/l\ﬂ‘fﬁ'ﬁ, XH——KT, RFRE (leaf+1)/2 )R, HWABRKLERIT—
To

4.6 E|S5F

4.6.1 18R

/*
xR EERE S FH
* AU BRI SR, KRS SEEMmeEBR.
*  EECTEEIARNIE, FTLUERERRE, PRk, EFHITHIE
*/
const int MAXN
const int MAXM
struct Edge{
int to,next;
bool cut;//REAFAIFRIC
}edge[MAXM] ;
int head[MAXN],tot;
int Low[MAXN],DFN[MAXN],Stack[MAXN];
int Index,top;
bool Instack[MAXN];

10010;
100010;
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bool cut[MAXN];
int add_block[MAXN]; //MiIBR—1 = /E1EMAYEBIR
int bridge;
void addedge(int u,int v){
edge[tot].to = vjedge[tot].next = head[u];edge[tot].cut = false

)
head[u] = tot++;

}
void Tarjan(int u,int pre){
int v;
Low[u] = DFN[u] = ++Index;
Stack[top++] = u;
Instack[u] = true;
int son = 0;
int pre_cnt = 0; //RBEN, MRIFTEFEETIEE
for(int i = head[u];i != —1;i = edge[i].next){
v = edgel[i].to;
if(v == pre && pre_cnt == 0){pre_cnt++;continue;}
if( !DFN[v] ){
son++;
Tarjan(v,u);
if(Low[u] > Low[v])Low[u] = Low[v];
/ /1%
//—%FEA (u,v) 2, HENE (u,v) AWEna, B#EE
DFS(u)<Low (V).
if(Low[v] > DFN[u]){
bridge++;
edge[i].cut = true;
edge[i”l].cut = true;
}
//EI=
//—MR v 2R, HANREEE (1) = (2) (1) u AWIR, A
u BEZT—1TFR.
//(2) u FARIR, BHEFEE (u,v) ANEHE (MXFia,
[/B0 u A v ERERPEIRE), £15 DFS(u)<=Low(v)
if(u != pre && Low[v] >= DFN[u]){//A =ik
cut[u] = true;
add_block[u]++;
+
}
else if( Low[u] > DFN[V])
Low[u] = DFN[v];
+
/IR, PEBAT 1
if(u == pre && son > 1)cut[u] = true;
if(u == pre)add_block[u] = son — 1;
Instack[u] = false;
top—;
}
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4.6.2
1) UVA 796 Critical Links 45— @&, IZIGRFHLE 7

void solve(int N){
memset (DFN,0,sizeof (DFN));
memset (Instack, false,sizeof (Instack));
memset (add_block,0,sizeof (add_block));
memset(cut,false,sizeof(cut));
Index = top = 0;
bridge = 0;
for(int i = 1;i <= Nj;i++)
if( IDFN[i] )
Tarjan(i,d);
printf("%d criticalylinks\n",bridge);
vector<pair<int,int> >ans;
for(int u = 1;u <= Nju++)

for(int i = head[u];i != —1;i = edge[i].next)
if(edge[i].cut && edge[i].to > u)
{

ans.push_back(make_pair(u,edge[i].to0));
}
sort(ans.begin(),ans.end());
/ /325 P50 L AT
for(int i = 0;7 < ans.size();i++)
printf("%d_—,%d\n",ans[i].first—1,ans[i].second—1);
printf("\n");
}
void init(){
tot = 0;
memset (head,—1,sizeof (head));
}
/ /e IBE D
map<int,int>mapit;
inline bool -isHash(int u,int v){
if (mapit[uxMAXN+v])return true;
if(mapit[v*MAXN+u])return true;
mapit[uxMAXN+v] = mapit[vxMAXN+u] = 1;
return false;

int main(){
int n;
while(scanf ("%d",&n) == 1){
init();
int u;
int k;
int v;
//mapit.clear();
for(int i = 1;7 <= nj;i++){
scanf ("%d, (%d)",&u,&k) ;
u++;

[/ XFEML, 2RIEEBFMRIZZREAH, ZREE
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while(k—){
scanf ("%d",&v) ;
V++;
if(v <= u)continue;
//if(isHash(u,v))continue;
addedge(u,Vv) ;
addedge(v,u);

}
}
solve(n);
}
return 0;

}
2) POJ 2117 kfifg—P mfE, BPRZEZONEER

void solve(int N){
memset (DFN,0Q,sizeof (DFN));
memset(Instack,0,sizeof(Instack));
memset (add_block,0,sizeof (add_block));
memset(cut,false,sizeof(cut));
Index = top = 0;
int cnt = 0;//RRVEBRY
for(int i = 1;9 <= N;i++)
if( IDFN[i] ){

Tarjan(i,1);//#HBSARAMLME Tarjan(i,d)

cnt++;
}
int ans = 0;
for(int i = 1;i <= N;i++)
ans = max(ans,cnt+add_block[i]);
printf("%d\n",ans);

}
void init(){
tot = 0,
memset (head,—1,sizeof (head));
}
int main(){
int n,m;
int u,v;
while(scanf ("%d%d",&n,&m)==2){
if(n==0 && m == 0)break;
init();
while(m—){
scanf ("%d%d" ,&u,&vV) ;
Ut+j;v++;
addedge (u,Vv) ;
addedge(v,u);
¥
solve(n);
}
return 0;
}
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4.7 BRERT

£15, HEMNEBSIMBIONEBS T . —NEFRERERZET 0 NE BB RIE,
EXRGEBRTEWGE A— m, FER—FN. FEMESEA (leaf+1)/2 (leaf AMHFLESNE)
POJ 3177 AE—NEENEZEE G, ELERMILEDE, FeEEETAVEEE.

const int MAXN

const int MAXM

struct Edge{
int to,next;
bool cut;//RE=RFIRIC

}edge [MAXM];

int head[MAXN],tot;

int Low[MAXN],DFN[MAXN],Stack[MAXN],Belong[MAXN];//Belong #:HHIER

1 ~ block

int Index,top;

int block;//iABUEIRRE

bool Instack[MAXN];

int bridge;/ /8% E

void addedge(int u,int v){
edge[tot].to = v;edge[tot].next = head[u];edge[tot].cut=false;
head[u] = tot++;

5010;// =¥
200103/ /0%, FARKLEE, FILUXMEE *2

}
void Tarjan(int u,int pre){
int v;
Low[u] = DFN[u] = ++Index;
Stack[top++] = u;
Instack[u] = true;
int pre_cnt = 0;
for(int i = head[u];i != —1;i = edge[i].next){
v = edge[i].to;
if(v == pre && pre_cnt == 0){pre_cnt++; continue;}
if( !DFN[v] ){
Tarjan(v,u);
if( Low[u] > Low[v] )Low[u] = Low[V];
if(Low[v] > DFN[u]){
bridge++;
edge[i].cut = true;
edge[i”1l].cut = true;
+

}
else if( Instack[v] && Low[u] > DFN[v] )

Low[u] = DFN[v];
+
if(Low[u] == DFN[u]){
block++;
do{
v = Stack[—top];
Instack[v] = false;
Belong[v] = block;
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while( v!=u );
+
}
void init(){
tot = 0;
memset (head,—1,sizeof (head));
}
int du[MAXN];//fE=EREN, §MSER
void solve(int n){
memset (DFN,0Q,sizeof (DFN));
memset (Instack, false,sizeof (Instack));
Index = top = block = 0;
Tarjan(1,0);
int ans = 0;
memset (du,0,sizeof(du));
for(int i = 1;i <= n;i++)
for(int j = head[i];j != —1;j = edge[j].next)
if(edge[j].cut)
du[Belong[i]]++;
for(int i = 1;i <= block;i++)
if(du[i]==1)
ans++;
[/ FESHANE ans, WEATEBREFEME (ans+1)/2
printf("%d\n", (ans+1)/2);

int main(){
int n,m;
int u,v;
while(scanf ("%d%d",&n,&m)==2){
init();
while(m—){
scanf ("%d%d" ,&u,&v) ;
addedge (u,v);
addedge(v,u);
}
solve(n);

}

return 0;

4.8 BIEBEDTZ

N FRIEBT S, KPR EEKELNEEFREINELEN R REES K. Bx—1
%, FHRISEINEES X, ERRERN, SHE—FNEoas/EEE JEEXE), BBx%
WA . MRIBRIREHE DFS(u)<=Low(v), WA u 2—NEIR, FRHEAMLT—
ML, HEERI T (uyv), MEMRXLEDSEHIBKR, AR—TRERD . ER
AUBTEZINRNERSY, ERRAMEFURBTERT 1M RIERT .

POJ 2942

R, —HEFIERRER, KR SERD X

1|\/*
2 |POJ 2942 Knights of the Round Table
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TEFEARS EEARLERW, ATASIRELZEHNR,

FREBIULSWHNEESAFENER, ERASHBLINEFEIWHNFTLEHENTE
K

1. HERRAOEN TR EERBEM 2 MIE;

2, HESWHNBERLHLMERTY, XRATILREFRRUEITHERER

AE: 1. IRERBRXRA—ERNEN, NEEREERXR,
2, BHTRERSW, N MHENBLEHALENEFE 2 Mt
Bl T EMAmL L EEE— L.

3. —PMEEREASR, ABRRELDA 3 MEHETAHEFZ.

BAERESENERERVEDSRAE.
REMAES TR H AN RER R AT BRI =
FMATEARNEE:

(1) MR—DMIVEBITEANRLENRE—NTEF (ANEBDESHTED,
LA TEE 57 BRI E AT = 72 KA AT Bl
(2) MR—AVEBFELHTE, WELEFAR—NZ0E. REktEpz, X2—1

FTEFEN

FRARERIHCE, MENHEKSRWNERDE.
RENTREHNRNEESE, FRRBZFHEFCZE-2E, T2=7E, XNMIERSD
ENRRAFERN

*/
const int MAXN = 1010;
const int MAXM = 2000010;

struct Edge{
int to,next;
}edge [MAXM] ;
int head[MAXN],tot;
int Low[MAXN],DFN[MAXN],Stack[MAXN],Belong[MAXN];
int Index,top;
int block;// =R EESEHINE
bool Instack[MAXN];
bool can[MAXN];
bool ok[MAXN];//#xid
int tmp[MAXN];//ERE#EIEBSEFTNS
int cc;//tmp AU
int color[MAXN];//%&
void addedge(int u,int v){
edge[tot].to = v;edge[tot].next

head[u] ;head[u] = tot++;
}
/| ZEF = 5o E
bool dfs(int u,int col){
color[u] = col;
for(int i = head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if( !ok[v] )continue;
if(color[v] != —1){
if(color[v]==col)return false;
continue;
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}
if(!dfs(v,!col))return false;
+
return true;
}
void Tarjan(int u,int pre){
int v;
Low[u] = DFN[u] = ++Index;
Stack[top++] = u;
Instack[u] = true;
int pre_cnt = 0;
for(int i = head[u];i != —1;i = edge[i].next){
v = edge[i].to;
if(v == pre && pre_cnt == 0){pre_cnt++; continue;}
if( !DFN[v] ){
Tarjan(v,u);
if(Low[u] > Low[v])Low[u] = Low[v];
if( Low[v] >= DFN[u]l){
block++;
int vn;
cc = 0;
memset (ok, false,sizeof (ok));
do{
vn = Stack[—top];
Belong[vn] = block;
Instack[vn] = false;
ok[vn] = true;
tmp[cc++] = vn;
}
while( vn!=v );
ok[u] = 1;
memset(color,—1,sizeof(color));
if( !dfs(u,0) ){
can[u] = true;
while(cc—)can[tmp[cc]]=true;
}
ks
}
else if(Instack[v] && Low[u] > DFN[Vv])
Low[u] = DFN[v];
+
}

void solve(int n){
memset (DFN,0Q,sizeof (DFN));
memset (Instack,false,sizeof (Instack));
Index = block = top = 0;
memset (can,false,sizeof(can));
for(int i = 1;i <= n;i++)
if(!DFN[1i])
Tarjan(i,—1);
int ans = n;
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for(int i = 1;i <= n;i++)
if(can[i])
ans—;
printf("%d\n",ans);

}
void init(){

tot = 0;

memset (head,—1,sizeof (head));
3

int g[MAXN][MAXN];
int main() {
int n,m;
int u,v;
while(scanf ("%d%d",&n,&m)==2){
if(n==0 && m==0)break;
init();
memset(g,0,sizeof(g));
while(m—){
scanf ("%d%d" ,&u,&vV) ;
glullvl=glv]lu]l=1;
}
for(int i = 1;i <= n;i++)
for(int j = 1;j <= n;j++)
if(i 1= j && g[il[jl==0)
addedge(i,j);
solve(n);

}

return 0;

4.9 wm/PBHRE

* BR/VRIEZE
* int B
* BZxE O(NM)
* BmM 0 FFiE
*/
const int INF = Ox3f3f3f3f;
const int MAXN = 1010;
const 1int MAXM = 40010;
struct Edge{
int u,v,cost;
b3
Edge edge[MAXM];
int pre[MAXN],id[MAXN],visit[MAXN],in[MAXN];
int zhuliu(int root,int n,int m,Edge edge[]){
int res = 0,u,v;

while(1){
for(int i = 037 < nji++)
in[i] = INF;
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}

for(int i = 0;7 < m;i++)
if(edge[i].u != edge[i].v && edge[i].cost < in[edge[i].
v]){
preledge[i].v] = edgel[i].u;
in[edge[i1].v] = edge[i].cost;

}
for(int i = 0;7 < n;i++)
if(i != root && in[i] == INF)
return —1;/ /A HFER/IREE
int tn = 0;

memset(id,—1,sizeof(id));
memset(visit,—1,sizeof(visit));
in[root] = 0;
for(int i = 0;7 < n;i++){

res += in[i];

vV = 1
while( visit[v] != i && id[v] == —1 && v != root){
visit[v] = 1;
v = prel[v];
}
if( v != root && id[v] == -1 ){
for(int u = pre[v]; u != v ;u = prelu])
id[u] = tn;
id[v] = tn++;
¥

}
if(tn == 0)break;//&XBAMEHF
for(int i = 0;7 < n;i++)
if(id[i] == —1)
id[i] = tn++;
for(int i = 037 < m;){
v = edge[i].v;
edge[i].u = id[edge[i].u];
edge[i].v = id[edge[i].v];
if(edge[i].u != edge[i].v)
edge[i++].cost —= 1in[v];
else
swap (edge[i],edge[—m]);
}
n = tn;
root = did[root];

return res;

int g[MAXN] [MAXN];
int main(){

int
int

n,m;
iCase = 0;

int T;
scanf ("%d",&T) ;
while( T— ){
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iCase ++;
scanf ("%d%d" ,&n,&m) ;
for(int i = 0;7 < n;i++)
for(int j = 0;j < n;j++)
glil[j] = INF;
int u,v,cost;
while(m—){
scanf ("%d%d%d" ,&u,&v,&cost) ;
if(u == v)continue;
glullv] = min(glul[v],cost);
}
int L = 0;
for(int i = 0;7 < n;i++)
for(int j = 0;j < n;j++)
if(glil103] < INF){
edge[L].u = 1;
edge[L].v = J;
edge[L++].cost = g[i][j];
}
int ans = zhuliu(0,n,L,edge);
printf("Case_ #%d:_ " ,iCase);
if(ans == —1)printf("Possums!\n");
else printf("%d\n",ans);
+

return 0O;

}
4.10 —HETE
4.10.1 4PIESEE (BFFEE)

/* KA AR KA A A A A A A AR Ak Ak A Ak Ak Ak Ak hk Ak kA kA hkhkkhkhkhkhkkhkkhkhkhkkhkkhkhkhkkhkkhkhkhkkkhkhkhkkhkkhkkhkhkkkkhkkk
N‘ﬁl@ﬁ<ﬁ%ﬂ%$%[ﬁ$&ﬂ)(%%ﬁﬁ%ﬁ)
[/ ¥Ed: gl11] Paln=mXIaER
/H“Lgh]U]%T'1U HBEDAFRALLT, fABEGIHRITE
//g BBBHEEMNM@ELA 0
NWQEEEELMsmﬁ vN ZIELAIB RIS
//WBA: res=hungary(); #Hit&AXLTE
//s: ERTHZEE, DFS #HIES B, SSWEES TIEE
/ /BB EZ2E : 0 (VE)
//*************************************************************/
//T=wmEMN 0 FIEH
const int MAXN = 510;
int uN,vN;//u,v B9%HE, EREMEYRRE
int g[MAXN] [MAXN];//<B¥exERE
int linker[MAXN];
bool used[MAXN];
bool dfs(int u){
for(int v = 0; v < VN;v++)
if(glul[v] && l!used[v])({
used[v] = true;
if(linker[v] == —1 || dfs(linker[v])){
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linker[v] = u;
return true;
}
}
return false;
}
int hungary(){

int res = 0;
memset(linker,—1,sizeof(linker));
for(int u = O;u < uNj;u++){
memset (used, false,sizeof (used));
if(dfs(u))res++;
+

return res;

}
4.10.2 Pz (MFHFEZEX)

/*

>

X F FIE AR K
EREIA init() #EITEK, 4 uN WE
MihEREH addedge (u,v)

*

*

*/
const int MAXN = 5010;//S#HEKXE
const int MAXM = 50010;//i8¥HHEKXE

struct Edge{

int to,next;
}edge [MAXM] ;
int head[MAXN],tot;
void init(){

tot = 0;

memset (head,—1,sizeof (head));
}
void addedge(int u,int v){

edge[tot].to = v; edge[tot].next = head[u];
head[u] = tot++;

}

int linker[MAXN];

bool used[MAXN];
int uN;
bool dfs(int u){

for(int i = head[u]; i != —1 ;i = edge[i].next){

int v = edge[i].to;
if(lused[v]){
used[v] = true;

if(linker[v] == —1 || dfs(linker[v])){

linker[v] = u;
return true;

kuangbin

150



35
36
37
38
39
40
41
42
43
44
45
46

o~NOOU b WNH

ACM Template of kuangbin

int

}

return false;

hungary () {

int res = 0;

memset(linker,—1,sizeof(linker));

/] BH%RS 0~uN-1

for(int u = 0; u < uNju++){
memset (used, false,sizeof (used));
if(dfs(u))res++;

}

return res;

4.10.3 Hopcroft-Karp Ejx

/*

* % X X X

*/
con
con
vec
int
int
int
int
boo
boo

Khkhkkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkhkkhkkkhkkk%k
— S EIEE (Hopcroft-Karp E3%)
2 0(sqrt(n)*E)

BiEREFE, vector X

vector Ft#ltatk, ABERINIL

uN AEIRMISE, ERARHE (%S o Fh)

st int MAXN = 3000;
st int INF = Ox3f3f3f3f;
tor<int>G[MAXN];

UN;

Mx [MAXN] , My [MAXNT;

dx [MAXN],dy [MAXN] ;

dis;
1 used[MAXN];
1 SearchP(){

queue<int>Q;

dis = INF;

memset (dx,—1,sizeof (dx));
memset(dy,—1,sizeof(dy));
for(int i = 0 ; i < uNj; i++)

if(Mx[i] == —1){
Q.push(i);
dx[i] = 03

}

while(!Q.empty()){
int u = Q.front();
Q.pop();
if(dx[u] > dis)break;
int sz = G[u].size();
for(int i = 0;7 < sz;i++){
int v = G[u][i];
if(dy[v] == —1){
dy[v] = dx[u] + 1;

if(My[v] == —1)dis = dy[v];

else{

dx[My[v]] = dy[v] + 1;
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Q.push(My([v]);

return dis

bool DFS(int u){
G[u].size();

for(int i = 0;i < sz;i++){
int v = G[u][i];
if(lused[v] && dy[v] == dx[u] + 1){
used[v] = true;

if(My[v] != —1 && dy[v] == dis)continue;
if(My[v] == -1 || DFS(My[v])){

My[v] = uj;

Mx[u] = v;

return true;

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

return false;

MaxMatch () {
int res
memset (Mx,—1,sizeof (Mx));
memset (My,—1,sizeof (My));
while(SearchP()){
memset (used, false,sizeof (used));
for(int i = 0;7 < uN;i++)
if(Mx[i] == —1 && DFS(7))

oYU D WNH

return res;

}

411 ZHEZELE
const int MAXN = 1010;
const int MAXM = 510;

int uN,VN;
int g[MAXN][MAXM];
int linker [MAXM] [MAXN];
bool used[MAXM];
int num[MAXM] ; //AiBEKHITCEC#
bool dfs(int u){
for(int v = 0; v < vNjv++)
if(glul[v] && !used[v]){
used[v] = true;
if(linker[v][0] < num[v]){
linker[v] [++linker[v][0]] = u;
return true;
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}
for(int i = 1;7 <= num[v];i++)
if(dfs(linker[v][i])){
linker[v][i] = u;
return true;
}
}
return false;
}
int hungary(){

int res = 0;

for(int i = 0;i < vN;i++)
linker[i][0] = 0;

for(int u = 0; u < uN; u++){
memset (used, false,sizeof (used));
if(dfs(u))res++;

+

return res;

}

4.12 Z“HEmARAWREE (KM &%)

/*x KM Bk
x  BZE 0(nx*nx*ny)
*  SKERKIICED
*  ESRE/MIE, FIEARERERY, SREMEREK
* DRS00 FiE
*/
const int N = 310;
const int INF = Ox3f3f3f3f;
int nx,ny;//FOHN=E
int g[N][N];// =5 EH#EA
int linker[N],x[N],ly[N];//y #EREERE, x,y PHLRS
int slack[N];
bool visx[N],visy[N];
bool DFS(int x){
visx[x] = true;
for(int y = 0; y < ny; y++){
if(visy[y])continue;
int tmp = Wx[x] + ly[y]l — glxIly];
if(tmp == 0){
visyl[y] = true;
if(linker[y] == —1 || DFS(linker[y])){
linker[y] = x;
return true;
}
}
else if(slack[y] > tmp)
slack[y] = tmp;

}

return false;

}
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int KM(){
memset(linker,—1,sizeof(linker));
memset(ly,0,sizeof(ly));
for(int i = 0;i < nx;i++){
1x[i] = —INF;
for(int j = 0;j < ny;j++)
if(glil[j] > Wx[i])
Wx[i] = glill3];
+
for(int x = 0;x < nxj;x++){
for(int i = 0;7 < ny;i++)
slack[i] = INF;
while(true){
memset(visx,false,sizeof (visx));
memset(visy, false,sizeof(visy));
if(DFS(x))break;
int d = INF;
for(int i = 0;7 < ny;i++)
if(lvisy[i] && d > slack[i])
d slack[i];
for(int i = 0;7 < nx;i++)
if(visx[i])
Ix[i] —= d;
for(int i = 0;1 < ny;i++){
if(visy[i])ly[i] += d;
else slack[i] —= d;

}
}
int res = 0;
for(int i = 0;7 < ny;i++)
if(linker[i] != —1)
res += g[linker[i]][1];
return res;

}
//HDU 2255
int main(){
int n;
while(scanf("%d",&n) == 1){
for(int i = 031 < n;i++)
for(int j = 0;j < nj;j++)
scanf("%d",&g[i]1[j]);
NX = ny = n;
printf ("%d\n",KM());
}
return 0O;
}
4.13 —AREECH LR
URAL 1099

2503
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int N; //8BNE, SHESMA 1 BN
bool Graph[MAXN][MAXNT;
int Match[MAXN];
bool InQueue[MAXN],InPath[MAXN],InBlossom[MAXN];
int Head,Tail;
int Queue[MAXN];
int Start,Finish;
int NewBase;
int Father[MAXN],Base[MAXN];
int Count;//[LEC%, LEXIHZ Count/2
void CreateGraph(){
int u,v;
memset (Graph, false,sizeof (Graph));
scanf ("%d",&N) ;
while(scanf ("%d%d",&u,&v) == 2){
Graph[u][v] = Graph[v][u] = true;
+

}
void Push(int u){

Queue[Tail] = u;
Tail++;
InQueue[u] = true;

int Pop(){
int res = Queue[Head];
Head++;
return res;

int FindCommonAncestor (int u,int v){
memset (InPath,false,sizeof (InPath));
while(true){

u = Base[u];
InPath[u] = true;
if(u == Start) break;
u = Father[Match[u]];
}
while(true){
v = Base[v];
if(InPath[v])break;
v = Father[Match[v]];
}
return v;

}

void ResetTrace(int u){
int v;
while(Base[u] != NewBase){

v = Match[u];

InBlossom[Base[u]] = InBlossom[Base[v]] = true;
u = Father[v];

if(Base[u] != NewBase) Father[u] = v;
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53 |}

54 |void BloosomContract(int u,int v){

55 NewBase = FindCommonAncestor (u,v);

56 memset (InBlossom,false,sizeof (InBlossom));

57 ResetTrace(u);

58 ResetTrace(v);

59 if(Base[u] != NewBase) Father[u] = v;

60 if(Base[v] != NewBase) Father([v] = u;

61 for(int tu = 1; tu <= Nj; tu++)

62 if(InBlossom[Base[tu]]){

63 Base[tu] = NewBase;

64 if(!InQueue[tu]) Push(tu);

65 }

66 |}

67 |void FindAugmentingPath(){

68 memset (InQueue, false,sizeof (InQueue));

69 memset(Father,0,sizeof (Father));

70 for(int i = 1;i <= N;i++)

71 Base[i] = 1;

72 Head = Tail = 1;

73 Push(Start);

74 Finish = 0;

75 while(Head < Tail){

76 int u = Pop();

77 for(int v = 1; v <= N; v++)

78 if(Graph[u][v] && (Base[u] != Base[v]) && (Match[u] !=
v)){

79 if((v == Start) || ((Match[v] > 0) && Father[Match[

vl] > 0))

80 BloosomContract(u,v);

81 else if(Father[v] == 0){

82 Father[v] = u;

83 if(Match[v] > 0)

84 Push(Match[v]);

85 else{

86 Finish = v;

87 return;

88 +

89 }

90 }

91 }

92 |}

93 |void AugmentPath() {

94 int u,v,w;

95 u = Finish;

96 while(u > 0){

97 v = Father[u];

98 w = Match[v];

99 Match[v] = u;

100 Match[u] = v;

101 u = w,;
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102 }

103 |}

104 |void Edmonds () {

105 memset (Match,0,sizeof (Match));
106 for(int u = 1; u <= Nj; u++)
107 if(Match[u] == 0){

108 Start = uj;

109 FindAugmentingPath();
110 if(Finish > 0)AugmentPath();
111 1

112 |}

113 |void PrintMatch(){

114 Count = 0;

115 for(int u = 1; u <= Nj;u++)

116 if(Match[u] > 0)

117 Count++;

118 printf("%d\n",Count);

119 for(int u = 1; u <= Nj; u++)
120 if(u < Match[u])

121 printf("%d_ %d\n",u,Match[u]);
122 |}

123 |int main(){

124 CreateGraph();//EE

125 Edmonds () ; / /#{TILED

126 PrintMatch () ;/ /%t ILEC BRI LD
127 return 0;

128 |}

4.14 —RRESRXMRITE

/] —RRE R & RN TECAR AR

//EE G M#R, FEZEENS, RIEFRTLFERE n/2 MNMLE
[ /ORRERFIMRICES, FTLABMERE, siEFEMESEATLT
/] BRIwS I 0 FIRH

const int MAXN = 110;

const 1int INF = Ox3f3f3f3f;

int G[MAXN] [MAXN];

int cnt_node;// =B

9 |int dis[MAXN];

10 [int match[MAXN];

11 |bool vis[MAXN];

12 |int sta[MAXN],top;//H#k

13 |bool dfs(int u){

co~NOoO U b~ WNRE

14 staltop++] = u;

15 if(vis[u])return true;

16 vis[u] = true;

17 for(int i = 0;7i < cnt_node;i++)

18 if(i != u & & i != match[u] && !vis[i]){

19 int t = match[i];

20 if(dis[t] < dis[u] + G[ul[i] — G[il[t]){
21 dis[t] = dis[u] + G[u][i] — G[i][t];
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}

if(dfs(t))return true;

}
top—;
vis[u] = false;
return false;

int P[MAXN];
/ /1RE & KR AUE
int get_Match(int N){

cnt_node = N;
for(int i = 0;7i < cnt_node;i++)P[i] = 1;
for (int i 0;7 < cnt_node;i += 2){
match[i] = i+1;
match[i+1] = 1;

}
int cnt = 0;
while(1){
memset(dis,0,sizeof(dis));
memset(vis,false,sizeof(vis));
top = 03
bool update = false;
for(int i = 0;i < cnt_node;i++)
if(dfs(P[i]1)){
update = true;
int tmp = match[sta[top—1]];
int j = top—2;
while(sta[j] != stal[top—1]){
match[tmp] = stal[j];
swap (tmp,match[stal[j]l]);
J—;
}
match[tmp] = stal[j];
match[stal[j]] = tmp;
break;
}
if(lupdate){
cnt++;
if(cnt >= 3)break;
random_shuffle(P,P+cnt_node);
}
+

int ans
for (int 0;7 < cnt_node;i++){
int match[i];
if(i < v)ans += G[i][v];

03

< .
1

}

return ans;
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4.15 BT

Matrix-Tree B2 (Kirchhoff %6FF -# EFE)

1. G WEHIER DIG] 22— n*n B9%ERE, HEHE: HijBtdij=0; & i=j BT, dij FT

vi BIEH.

2. G HOSRIEFERE A[G] 2 —1 n*n BURERE, FHEWE: R vi. vj ZEB B EEEE,

M aij=1, {MA 0,

FHATENX G B Kirchhoff 58 (IR AR ERHIE T)C[G] A C[G]=D[G]-A[G], M Matrix-

Tree EIRA] LUHIA A -

C W BRI E BRI N ST H Kirchhoff 56/ C[G] fEA— n-1 M EFRAITHIR A

HEXHE.

BB n-1 MMEFN, MEXT r(1rn), ¥ C[G] B r 1T £ r FIEN EEEERIHFER,

A Cr[G] &R.

//HDU 4305
[ RE BB EER XA, TS 10007 BRAE

const 1int MOD = 10007;
int INV[MOD];
//K ax = 1( mod m) By x 1B, FBLEHIT (0<a<m)
long long 1inv(long long a,long long m){
if(a == 1)return 1;
return inv(m%a,m)*(m—m/a)%m;
}
struct Matrix{
int mat[330][330];
void init(){
memset(mat,0,sizeof(mat));
+
[/ RITHNER L, FEFERFEITMOD
int det(int n){
for(int i = 037 < n;i++)
for(int j = 0;j < n;j++)
mat[i][j] = (mat[i][j]%MOD+MOD)%MOD;
int res = 1;
for(int i = 0;1 < n;i++){
for(int j = i;j < n;j++)
if(mat[j1[i]1!=0){
for(int k = i;k < nj;k++)
swap(mat[i][k]l,mat[j][k]);
if(i 1= j)
res = (—res+MOD)%MOD;
break;
}
if(mat[i][i] == 0){
res = —1;//F"HFEHBHIITIINER (0)
break;
}
for(int j = i+1;j < n;j++){
//int mut = (mat[j][i]*INV[mat[i][i]])%MODFTFiL
T/ /
int mut = (mat[j][il*xinv(mat[i][i],MOD))%MOD;
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for(int k = i;k < njk++)
mat[j][k] =
%MOD
}
res = (res * mat[i][i])%MOD;
}

return res;
s

Matrix ret;
ret.init();
for(int i = 0;7 < n;i++)
for(int j = 0;j < n;j++)
if(i 1= J && glil[jD){
ret.mat[i][j] = —1;
ret.mat[i][1]++;
}
printf("%d\n",ret.det(n-1));
HEE BRI, FEUR, SPOJ 104

const double eps = 1le-38;
const 1int MAXN = 110;
int sgn(double x){
if(fabs(x) < eps)return 0;
if(x < O)return —1;
else return 1;
}
double b[MAXN] [MAXN];
double det(double a[][MAXN],int n){
int i, j, k, sign = 0;
double ret = 1;

for(i = 0;1 < nji++)
for(j = 0;j < n;j++)
b[i1[j] = alill]];
for(i = 0;i < n;i++){

if(sgn(b[i][i]) 0){

for(j = i + 1; j < n;j++)

if(sgn(b[j1[i]) != 0)
break;

if(j n)return 0;

for(k = i;k < njk++)
swap(b[i][k],b[j][k]);

sign++;

}
ret x= b[i][i];
for(k = i + 1;k < njk++)
bli][k]l/=b[i][i];
for(j = i+1;j < njj++)
for(k = i+1;k < nj;k++)
b[jI[k] —= b[j1[ilxb[i][k];
}

(mat[j][k]—(mat[i] [k]*mut)%MOD+MOD)
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if(sign & 1l)ret = —ret;
return ret;
}
double a[MAXN] [MAXN];
int g[MAXN][MAXN];
int main(){
int T;
int n,m;
int u,v;
scanf ("%d",&T) ;
while(T—){
scanf ("%d%d" ,&n,&m) ;
memset(g,0,sizeof(g));
while(m—){
scanf ("%d%d" ,&u,&vV) ;
u—j;v—;
glullv] =

glv][u] = 1;

}
memset(a,0,sizeof(a));
for(int i = 0;7 < nji++)
for(int j = 0;j < n;j++)
if(i 1= j && g[il[j1){
ali][i]++;
alillj] = —1;
}
double ans = det(a,n—1);
printf("%.01f\n",ans);
+

return 0;

4.16 wmAKR
4.16.1 SAP SPIEEFERR

/*
* SAP HiE (FERERZ0)
* ERwmSIN 0 FiE
*/
const int MAXN=1100;
int maze[MAXN] [MAXN];
int gap[MAXN],dis[MAXN],pre[MAXN],cur[MAXN];
int sap(int start,int end,int nodenum){
memset(cur,0,sizeof(cur));
memset(dis,0,sizeof(dis));
memset(gap,0,sizeof(gap));
int u=pre[start]=start,maxflow=0,aug=—1;
gap[0]=nodenum;
while(dis[start]<nodenum) {
loop:
for (int v=cur[u];v<nodenum;v++)
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if(maze[u][v] && dis[u]==dis[v]+1){
if(aug==—1 || aug>mazelu][v])aug=maze[u][v];
prelv]=u;
u=cur[u]=v;
if(v==end){
maxflow+=aug;
for (u=prelu];v!=start;v=u,u=prefu]){
maze[u] [v]—=aug;
maze[v] [u]+=aug;
}
aug=—1;
}
goto loop;
}
int mindis=nodenum—1;
for (int v=0;v<nodenum;v++)
if(maze[u][v]&&mindis>dis[v]){
curflu]=v;
mindis=dis[v];
+
if((—gap[dis[u]])==0)break;
gap[dis[u]=mindis+1]++;
u=prel[ul;
+
return maxflow;
}

4.16.2 SAP SPIEFERERRK 2
REBIREIEME, AITRTERERSEAR

/ *
* SAP SPIEFEREFER
* SRS 0 FiE
* A flow #4R, REBRERE maze, ATATZXERATERR
*/
const int MAXN=1100;
int maze[MAXN] [MAXN];
int gap[MAXN],dis[MAXN],pre[MAXN],cur[MAXN];
int flow[MAXN] [MAXN];//BFHEARRHNEE
int sap(int start,int end,int nodenum){
memset(cur,0,sizeof(cur));
memset(dis,0,sizeof(dis));
memset(gap,0,sizeof(gap));
memset (flow,0,sizeof (flow));
int u=pre[start]=start,maxflow=0,aug=—1;
gap[0]=nodenum;
while(dis[start]<nodenum) {
loop:
for (int v=cur[u];v<nodenum;v++)
if(maze[u][v]—flow[u][v] && dis[u]==dis[v]+1){
if(aug==—1 || aug>mazel[u][v]—flow[u][v])aug=maze[u
1lvl—flow[u] [v];
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pre[v]=u;
u=cur[u]=v;
if(v==end){
maxflow+=aug;
for (u=prefu];v!=start;v=u,u=prefu]){
flow[u] [v]+=aug;
flow[v] [u]—=aug;
}
aug=—1;
}
goto loop;
+
int mindis=nodenum—1;
for (int v=0;v<nodenum;v++)

if(maze[u] [v]—flow[u] [v]&&mindis>dis[v]){

curfu]=v;
mindis=dis([v];

}
if((—gap[dis[u]])==0)break;
gap[dis[u]=mindis+1]++;
u=pref[u];

+

return maxflow;

4.16.3 ISAP S[ERER

const int MAXN = 100010;//S¥MEXE
const int MAXM = 400010;//i8¥HmK{E
const 1int INF = Ox3f3f3f3f;
struct Edge{
int to,next,cap,flow;
Yedge [MAXM]; //EER MAXM
int tol;
int head[MAXN];
int gap[MAXN],dep[MAXN],pre[MAXN],cur[MAXN];
void init(){
tol = 0;
memset (head,—1,sizeof (head));
}
//Mis, BEE=NEH, WEEENESH
void addedge(int u,int v,int w,int rw=0){
edge[tol].to = v;edge[tol].cap = wj;edge[tol].next = head[u];
edge[tol].flow = O;head[u] = tol++;
edge[tol].to = ujedge[tol].cap = rwjedge[tol].next = head[v];
edge[tol].flow = O;head[v]=tol++;
}
[/BASH: Ba, A5, SHEH
[/ RHwmSEERN, REMASNEE
int sap(int start,int end,int N){
memset (gap,0,sizeof(gap));
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memset(dep,0,sizeof (dep));
memcpy (cur ,head,sizeof (head));
int u = start;
prefu] = —1;
gap[0] = N;
int ans = 0;
while(dep[start] < N){
if(u == end){
int Min = INF;
for(int i = pre[u];i != —1; i = pre[edge[i”1l].to])
if(Min > edge[i].cap — edge[i].flow)
Min = edge[i].cap — edge[i].flow;
for(int i = pre[ul];i != —1; i = pre[edge[i?1].to]){
edge[i].flow += Min;
edge[i*rl].flow —= Min;
+
u = start;
ans += Min;
continue;

}
bool flag = false;
int v;
for(int i = curfu]; i != —1;i = edge[i].next){
v = edge[i].to;
if(edge[i].cap — edge[i].flow && dep[v]+1l == dep[u])
{
flag = true;
cur[u] = prel[v] = 1;
break;
}
}
if(flag){
u = v;
continue;
}
int Min = N;
for(int i = head[u]; i != —1;i = edge[i].next)
if(edge[i].cap — edge[i].flow && dep[edge[i].to] < Min)
{
Min = dep[edge[i].to];
curfu] = 1;
+

gap[dep[u]]—;

if(!gap[dep[u]])return ans;

dep[u] = Min+1l;

gapldep[u]]++;

if(u != start) u = edge[prel[u]”l].to;
+

return ans;
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4.16.4 ISAP+bfs #54k + ik

const int MAXN = 100010;//S#HEXE
const int MAXM = 400010;//i8# K& XE
const int INF = Ox3f3f3f3f;
struct Edge{
int to,next,cap,flow;
}edge [MAXM]; //EER MAXM
int tol;
int head[MAXN];
int gap[MAXN],dep[MAXN],cur [MAXN];
void init(){
tol = 0;
memset (head,—1,sizeof (head));
}
void addedge(int u,int v,int w,int rw = 0){
edge[tol].to = v; edge[tol].cap = w; edge[tol].flow = 0;
edge[tol].next = head[u]; head[u] = tol++;
edge[tol].to = u; edge[tol].cap = rw; edge[tol].flow = 0;
edge[tol] .next = head[v]; head[v] = tol++;
}
int Q[MAXN];
void BFS(int start,int end){
memset (dep,—1,sizeof (dep));
memset (gap,0,sizeof(gap));
gap[0] = 1;
int front = 0, rear = 0;
dep[end] = 0;

Q[rear++] = end;
while(front != rear){
int u = Q[front++];
for(int i = head[u]; i != —1; i = edge[i].next){
int v = edge[i].to;
if(dep[v] != —1)continue;

Q[rear++] = v;
dep[v] = dep[u] + 1;
gapldep[v]]++;

}

int S[MAXN];
int sap(int start,int end,int N){
BFS(start,end);
memcpy (cur ,head,sizeof (head));
int top = 0;
int u = start;
int ans = 0;
while(dep[start] < N){
if(u == end){
int Min = INF;
int inser;
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for(int i = 0;1 < top;i++)
if(Min > edge[S[i]].cap — edge[S[i]].flow){
Min = edge[S[i]].cap — edge[S[i]].flow;
inser = 1;
}
for(int i = 0;7 < top;i++){
edge[S[i]].flow += Min;
edge[S[i]"1].flow —= Min;
}
ans += Min;
top = 1inser;
u = edge[S[top]"1].to;
continue;
}
bool flag = false;
int v;
for(int i = curfu]; i != —1; i = edge[i].next){
v = edgel[i].to;
if(edge[i].cap — edge[i].flow && dep[v]+1l == dep[u]){
flag = true;
curfu] = 1;
break;
+
}
if(flag){
S[top++] = cur[u];
u = v;
continue;
}
int Min = N;
for(int i = head[u]; i != —1; i = edge[i].next)
if(edge[i].cap — edge[i].flow && dep[edge[i].to] < Min)
{
Min = dep[edge[i].to];
curfu] = 1;
}
gap[dep[u]]—;
if(!gap[dep[u]])return ans;
dep[u] = Min + 1;
gap[dep[u]]++;
if(u != start)u = edge[S[—top]*1l].to;
+
return ans;
}
4.16.5 dinic
const int MAXN = 2010;//m¥MmKE
const int MAXM = 1200010;//i8#HsK{E
const 1int INF = Ox3f3f3f3f;
struct Edge{
int to,next,cap,flow;
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}edge[MAXM]; //iFER MAXM
int tol;

int head[MAXN];

void init(){

tol = 23
memset (head,—1,sizeof (head));
}
void addedge(int u,int v,int w,int rw = 0){

edge[tol].to = v; edge[tol].cap = w; edge[tol].flow = 0;
edge[tol].next = head[u]; head[u] = tol++;
edge[tol].to = u; edge[tol].cap = rw; edge[tol].flow = 0;
edge[tol].next = head[v]; head[v] = tol++;

}

int Q[MAXN];

int dep[MAXN],cur [MAXN],sta[MAXN];
bool bfs(int s,int t,int n){
int front = 0,tail = 0;
memset(dep,—1,sizeof(dep[0])*x(n+1));
dep[s] = 0;
Q[tail++] = s;
while(front < tail){
int u = Q[front++];

for(int i = head[u]; i != —1;i = edge[i].next){
int v = edge[i].to;
if(edge[i].cap > edge[i].flow && dep[v] == —1){
dep[v] = dep[u] + 1;
if(v == t)return true;

Qltail++] = v;

}
}

return false;

int dinic(int s,int t,int n){
int maxflow = 0;
while(bfs(s,t,n)){
for(int i = 0;7 < nji++)cur[i] = head[i];
int u = s, tail = 0;
while(cur[s] != —1){
if(u == t){
int tp = INF;
for(int i = tail-1;i >= 0;i—)
tp = min(tp,edge[stal[i]].cap—edge[stal[i]].flow)
J
maxflow += tp;
for(int i = tail—-1;i >= 0;i—){
edge[sta[i]].flow += tp;
edge[stal[i]”*1].flow —= tp;
if(edge[stal[i]].cap—edge[stal[i]].flow == 0)
tail = 1;
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u = edge[stal[tail]”1l].to;

+
else if(cur[u] != —1 && edge[cur[u]].cap > edge[cur[u
]].flow && dep[u] + 1 == dep[edge[cur[u]].to]){
sta[tail++] = curfu];
u = edgel[curf[u]].to;
+
else {
while(u != s && curf[u] == —1)
u = edge[sta[—tail]”1l].to;
cur[u] = edge[cur[u]].next;
+

}
}

return maxflow;

}
4.16.6 wmARMFIETZ R

/ [ FI B B K % MRl 2 TE 5% BB M 4E h #k IE 3R
bool vis[MAXN],no[MAXNT;

int Stack[MAXN],top;

bool dfs(int u,int pre,bool flag){

vis[u] = 1;

Stack[top++] = uj;

for(int i = head[u];i != —1;i = edge[i].next)
{

int v = edge[i].to;

if(edge[i].cap <= edge[i].flow)continue;
if(v == pre)continue;

if(!lvis[v]){

if(dfs(v,u,edge[i?1].flow < edge[i”l].cap))return true;

}
else if(!no[v])return true;
+
if(!flag){
while(1){
int v = Stack[—top];
no[v] = true;
if(v == u)break;
}
}

return false;
}
[ /BATERKREAHITIAR
memset(vis,false,sizeof(vis));
memset(no, false,sizeof(no));
top = 0}
bool flag = dfs(end,end,0);
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4.17 wm/IMNERRXKR
4.17.1 SPFA MREZBRR

RNERARKR, KEXEARAFTEZNERY, EFREERKET.
RHEBHAN, RHHS 0~ N-1

const 1int MAXN = 10000;
const int MAXM = 100000;
const int INF = Ox3f3f3f3f;
struct Edge{

int to,next,cap,flow,cost;
}edge [MAXM] ;
int head[MAXN],tol;
int pre[MAXN],dis[MAXN];
bool vis[MAXN];
int N;//TEEN, TEHSMA 0~N-1
void init(int n){

N = n;

tol = 0;

memset (head,—1,sizeof (head));
}
void addedge(int u,int v,int cap,int cost){

edge[tol].to = v;

edge[tol].cap = cap;

edge[tol].cost = cost;

edge[tol].flow 0;

edge[tol].next head[u];

head[u] = tol++;

edge[tol].to = u;

edge[tol].cap = 0;

edge[tol].cost = —cost;

edge[tol].flow 03

edge[tol].next head[v];

head[v] = tol++;

}
bool spfa(int s,int t){
gqueue<int>q;
for(int i = 0;7 < Nj;i++){
dis[i] = INF;
vis[i] = false;
prelil] —1;

+

dis[s] = 0;

vis[s] true;

q.push(s);

while(!q.empty()){
int u = g.front();

g.pop();

vis[u] = false;

for(int i = head[u]; i != —1;i = edge[i].next){
int v = edge[i].to;
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if(edge[i].cap > edge[i].flow && dis[v] > dis[u] + edge
[i].cost )
{

dis[v] dis[u] + edge[i].cost;
pre[v] = 1;
if(!lvis[v]){

vis[v] = true;

q.push(v);

}
+
if(pre[t] == —1)return false;
else return true;
}
//1REINR & KR, cost FHIR=/NEH
int minCostMaxflow(int s,int t,int &cost){
int flow = 0;
cost = 0;
while(spfa(s,t)){
int Min = INF;
for(int i = pre[t];i != —1;1 = prel[edge[i”1l].to]){
if(Min > edge[i].cap — edge[i].flow)
Min = edgel[i].cap — edge[i].flow;

}

for(int i = pre[t];i != —1;7i = prel[edge[i”*l].to]){
edge[i].flow += Min;
edge[i*1l].flow —= Min;
cost += edge[i].cost *x Min;

}

flow += Min;

}

return flow;

4.17.2 zkw BRR
= E R R R RSR

const int MAXN = 100;
const 1int MAXM = 20000;
const 1int INF = Ox3f3f3f3f;
struct Edge{
int to,next,cap,flow,cost;
Edge(int _to = 0,int _next = 0,int _cap = 0,int _flow = 0,1int
_cost = 0):
to(_to),next(_next),cap(_cap),flow(_flow),cost(_cost){}
}edge [MAXM] ;
struct ZKW_MinCostMaxFlow{
int head[MAXN], tot;
int cur [MAXN];
int dis[MAXN];
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bool vis[MAXN];
int ss,tt,N;//FER. LEMANETE (RS2 0~N-1) , FNEZHIMNKE,
BARsEERE

int min_cost, max_flow;

void init(){
tot = 0;
memset (head,—1,sizeof (head));

+

void addedge(int u,int v,int cap,int cost){
edge[tot] = Edge(v,head[u],cap,0,cost);
head[u] = tot++;
edge[tot] = Edge(u,head[v],0,0,—cost);
head[v] = tot++;

int aug(int u,int flow){
if(u == tt)return flow;
vis[u] = true;
for(int i = cur[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if(edge[i].cap > edge[i].flow && !vis[v] && dis[u] ==
dis[v] + edge[i].cost){
int tmp = aug(v,min(flow,edge[i].cap—edge[i].flow))

b
edge[i].flow += tmp;
edge[i”rl].flow —= tmp;
curfu] = 1;
if(tmp)return tmp;
+
}
return 0;
}
bool modify_label(){
int d = INF;
for(int u = Q;u < Nj;u++)
if(vis[u])
for (int i head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if(edge[i].cap>edge[i].flow && !vis[v])
d = min(d,dis[v]+edge[i].cost—dis[u]);

}
if(d == INF)return false;
for(dint i = 0;7 < Nji++)

if(vis[i]){
vis[i] = false;
dis[i] += d;
}
return true;
+
/ *

* BEFERRNRNERMERR
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x HIN: start-iEs, end-L=, n-2HEaN RSN 0 FiR)
x IREME: pair<int,int> B—NEm/NEAH, FZIPIERRKAR

*/

pair<int,int> mincostmaxflow(int start,int end,int n){

ss = start, tt = end, N = n;
min_cost = max_flow = 0;
for(int i = 0;7 < n;i++)dis[i] = 0O;

head[i];

while(1){
for(int i = 0;1 < nji++)cur[i] =
while(1){
for(int i = 0;i < n;i++)vis[i] = false;
int tmp = aug(ss,INF);

if(tmp == 0)break;
max_flow += tmp;
min_cost += tmp*dis[ss];

}
if(!modify_label())break;
}
return make_pair(min_cost,max_flow);
}
}solve;
4.18 2-SAT
4.18.1 FEE (ALUSEIFHF R
HDU 1814
const 1int MAXN = 20020;
const int MAXM = 100010;

struct Edge

{
int to,next;

}edge [MAXM] ;

int head[MAXN],tot;

void init()

{
tot = 0;
memset (head,—1,sizeof (head));
}
void addedge(int u,int v)
{
edge[tot].to = v;edge[tot].next = head[u];head[u] = tot++;
}

bool vis[MAXN];//#t#riE, A true FTRiEE

int S[MAXN],top;//#

bool dfs(int u)

{
if(vis[u”rl])return false;
if(vis[u])return true;
vis[u] = true;

S[top++] = uj
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for(int i = head[u];i != —1;i = edge[i].next)
if(!dfs(edge[i].to0))
return false;
return true;

}
bool Twosat(int n)
{
memset(vis,false,sizeof(vis));
for(int i = 0;7 < nj;i += 2)
{
if(vis[i] || vis[i*1])continue;
top = 0;
if(!dfs(i))
{
while(top)vis[S[—top]] = false;
if(!dfs(i*1)) return false;
¥
}
return true;
}
int main()
{
int n,m;
int u,v;
while(scanf ("%d%d",&n,&m) == 2)
{
init();
while(m—)
{
scanf ("%d%d" ,&u,&v) ;
u—;v—;
addedge (u,v*1);
addedge(v,u”l);
}
if(Twosat(2*n))
{
for(int i = 0;7 < 2%n;i++)
if(vis[i])
printf("%d\n",i+1);
}
else printf("NIE\n");
}
return 0;
}

4.18.2 BEBMHELUE RIMNEF R EFEEER
POJ 3648 Wedding

//******************************************
//2-SAT BEBIES
const 1int MAXN = 1010;
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const 1int MAXM = 100010;

struct Edge

{
int to,next;

}edge[MAXM] ;

int head[MAXN],tot;

void init()

head[u]; head[u] = tot++;

int Low[MAXN],DFN[MAXN],Stack[MAXN],Belong[MAXN];//Belong #4HRIE 1

{

tot = 03

memset (head,—1,sizeof (head));
}
void addedge(int u,int v)
{

edge[tot].to = v; edge[tot].next
}

~ SCC

int Index,top;
int scc;

bool Instack[MAXN];
int num[MAXN];
void Tarjan(int u)

if(Low[u] > Low[v])Low[u]

edge[i].next)

Low([Vv];

else if(Instack[v] && Low[u] > DFN[v])

{
int v;
Low[u] = DFN[u] = ++Index;
Stack[top++] = u;
Instack[u] = true;
for(int i = head[u];i
{
v = edgel[i].to;
if( !DFN[v] )
{
Tarjan(v);
}
Low[u] = DFN[v];
+
if(Low[u] == DFN[u])
{
ScC++;
do
{
v = Stack[—top];
Instack[v] =
Belong[v] =
num[scc]++;
}
while(v != u);
+
}
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bool solvable(int n)//n BENH, EERF—F
{
memset (DFN,0Q,sizeof (DFN));
memset (Instack, false,sizeof(Instack));
memset (num,Q,sizeof (num));
Index = scc = top = 0;
for(int i = 057 < nji++)
if(!DFN[i])
Tarjan(i);
for(int i = 0;i < n;i += 2)
{
if(Belong[i] == Belong[i”1])
return false;
}

return true;

}

//*****k‘k*******************************************

/ /RN R EE—LR AR ER
queue<int>ql,q2;
vector<vector<int> > dag;//4a=/GHIiL[E DAG
char color[MAXN];//%, A'R' 2iEEFEN
int indeg[MAXN];// NE
int cf[MAXN];
void solve(int n)
{
dag.assign(scc+l,vector<int>());
memset (indeg,0,sizeof (indeg));
memset(color,0,sizeof(color));
for(int u = O;u < nju++)
for(int i = head[u];i != —1;i = edge[i].next)
{
int v = edge[i].to;
if(Belong[u] != Belong[v])

{
dag[Belong[v]].push_back(Belong[u]);
indeg[Belong[u]]++;
ks
}
for(int i = 0;7 < n;i += 2)
{
cf[Belong[i]] = Belong[i’1l];
cf[Belong[i”1]] = Belong[i];
+

while(!ql.empty())qgl.pop();
while(!qg2.empty())g2.pop();
for(int i = 1;i <= scc;i++)
if(indeg[i] == 0)
gl.push(i);
while(!ql.empty())
{
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105 int u = gl.front();

166 ql.pop();

107 if(color[u] == 0)

108 {

109 color[u] = 'R';

110 color[cf[u]] = 'B';
111 1

112 int sz = daglu].size();
113 for(int i = 0;7 < sz;i++)
114 {

115 indegldag[u] [i]]—;
116 if(indeg[dag[u][i]] == 0)
Lir ql.push(daglul[i]);
118 1

119 }

120 |}

121

122 [int change(char s[])

123 |{

124 int ret = 0;

125 int i = 03

126 while(s[i]>='0" && s[i]<='9")
127 {

128 ret x= 10;

129 ret += s[i]-'0"';

130 i+

131 1

132 if(s[i] == 'w')return 2xret;
133 else return 2*ret+l;

134 |}

135 [int main()

136 |{

137 int n,m;

138 char s1[10],s2[10];

139 while(scanf ("%d%d",&n,&m) == 2)
140 {

141 if(n == 0 && m == 0)break;
142 init();

143 while(m—)

144 {

145 scanf ("%s%s",s1,s2);
146 int u = change(sl);
147 int v = change(s2);
148 addedge (u*1,v);

149 addedge (v 1l,u);

150 }

151 addedge(1,0);

152 if(solvable(2xn))

153 {

154 solve(2*n);

155 for(int i = 1;i < nj;i++)
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{
[ EBERX—ERFIE color[Belong]
if(color[Belong[2*i]] == 'R')printf("%dw",i);
else printf("%dh",q);
if(i < n=1)printf("u");
else printf("\n");
ks
}
else printf("bad,luck\n");
}
return 0;

4.19 SMTE /N RH
POJ 3241 RS Mina/NERRK L k XA0A

const int MAXN = 100010;
const 1int INF = Ox3f3f3f3f;
struct Point{

int x,y,id;

}p [MAXN];
bool cmp(Point a,Point b){

}

if(a.x != b.x) return a.x < b.x;
else return a.y < b.y;

[/BIREE, K y-x KRTFHa, BR y+x &/ME
struct BIT{

int min_val,pos;

void init()

{
min_val = INF;
pos = —1;

}

}bit[MAXN];
/R BB
struct Edge{

int u,v,d;

}edge [MAXN<<2];
bool cmpedge(Edge a,Edge b){

}
int
int
int
int

}

return a.d < b.d;

tot;
n;

F[MAXNT;

find(int x){

if(F[x] == —1) return x;

else return F[x] = find(F[x]);

void addedge(int u,int v,int d){

edge[tot].u = u;
edge[tot].v = v;
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}

edge[tot++].d = d;

int lowbit(int x){

}

return x&(—x);

void update(int i,int val,int pos){

}

while(i > 0){

if(val < bit[i].min_val){
bit[i].min_val = val;
bit[i].pos = pos;
}
i —= lowbit(i);
+

//&W [P,m] BRMENE

int ask(int i,int m){

}

int min_val = INF,pos = —1;
while(i <= m){

if(bit[i].min_val < min_val){
min_val = bit[i].min_val;
pos = bit[i].pos;
}
i += lowbit(i);
}

return pos;

int dist(Point a,Point b){

}

return abs(a.x — b.x) + abs(a.y — b.y);

void Manhattan_minimum_spanning_tree(int n,Point p[]){

int a[MAXN],b[MAXN];
tot = 0;
for(int dir =

0; dir < 4;dir++){
//4 FhALFRIEH#R
if(dir == || dir == 3){
for(int i = 0;7 < nj;i++)
swap(p[il.x,p[i].y);
}
else if(dir == 2){
for(int i = 0;7 < n;i++)
plil.x = —p[il.x;
}
sort(p,p+n,cmp) ;
for(int i = 0;7 < n;i++)

ali] = b[i] = plil.y — p[il.x;
sort(b,b+n);
int m = unique(b,b+n) — b;

for(int i = 1;i <= m;i++)
bit[i].init();

for(int i = n—1 ;i >= 0;i—){
int pos =

lower_bound(b,b+m,a[i]) — b + 1;
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int ans = ask(pos,m);
if(ans != —1)

addedge(p[i].id,p[ans].id,dist(p[i],p[ans]));

update(pos,p[i]l.x+p[i]l.y,1);

}

}
int solve(int k){

Manhattan_minimum_spanning_tree(n,p);
memset(F,—1,sizeof(F));
sort(edge,edge+tot,cmpedge);
for(int i = 0;7 < tot;i++){
int u = edge[i].u;
int v = edge[i].v;
int t1 = find(u), t2 = find(v);
if(tl = t2){

F[t1] = t2;
k—;
if(k == 0)return edge[i].d;
}
+
}
int main()
{
//freopen("in.txt","r",stdin);
//freopen("out.txt","w",stdout) ;
int k;
while(scanf ("%d%d",&n,&k)==2 && n){
for(int i = 0;1 < n;i++){
scanf ("%d%d" ,&p[i].x,&p[1].y);
p[i].id = 1;
}
printf("%d\n",solve(n—k));
+
return 0;
}
4.20 LCA

4.20.1 dfs+ST 7EZ&EE

/*

x LCA (P0OJ 1330)

* fELREL DFS + ST

x/

const int MAXN = 10010;

int rmq[2+MAXN];//rmq (4, RhRECRIFFIR R ARE RS

struct ST{
int mm[2%*MAXN];
int dp[2*MAXN][20];//&/MEXTRZEI TR
void init(int n){
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mm[O] = —1;
for(int i = 1;7 <= nj;i++){
mm[i] = ((i&(i—=1)) == 0)?mm[i—1]+1l:mm[i—1];
dpli]l[0] = 1;
}
for(int j = 1; j <= mm[n];j++)
for(int i = 1; i + (1<<j) — 1 <= n; i++)
dpl[il[j] = rmqldp[i][j—11] < rmq[dp[i+(1<<(3-1))]1[]
—1]]2dp[i][j—1]:dp[i+(1<<(j—1))1[3—1];
+
//&Eif [a,b] zZIER/IMEAITHR
int query(int a,int b)
{
if(a > b)swap(a,b);
int k = mm[b—a+1];
return rmq[dp[a]l[k]] <= rmg[dp[b—(1<<k)+1][k]]?dp[a]l[k]:dp[
b—(1<<k)+1][k];
+
+s
/ [ 1BBERIRE X
struct Edge{

int to,next;
+s3
Edge edge[MAXNx*2];
int tot,head[MAXN];

int F[MAXN*2];//BRBiFF%, 32 dfs BARIRE, KEA 2+n-1, TFRMN 1 FiE
int P[MAXN];//P[i] FRx= i & F #EREMLE
int cnt;
ST st;
void init(){
tot = 0;
memset (head,—1,sizeof (head));
}
/ /M8, FTERAEZEMAER
void addedge(int u,int v){
edge[tot].to = v;
edge[tot].next = head[u];
head[u] = tot++;
}
void dfs(int u,int pre,int dep){
F[++cnt] = u;
rmqlcnt] = dep;
Plu] = cnt;
for(int i = head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == pre)continue;
dfs(v,u,dep+l);
F[++cnt] = u;
rmqlcnt] = dep;
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}
/ /&8 LCA BIRI#IRL
void LCA_init(int root,int node_num){
cnt = 03
dfs(root,root,0);
st.init(2*xnode_num—1);
}
//E u,v B lca H/S
int query_lca(int u,int v){
return F[st.query(P[u],P[v])];
}
bool flag[MAXN];
int main(){
int T;
int N;
int u,v;
scanf ("%d",&T);
while(T—){
scanf ("%d",&N) ;
init();
memset(flag, false,sizeof(flag));
for(int i = 1; i < Nj;i++){
scanf ("%d%d" ,&u,&v) ;
addedge(u,v);
addedge(v,u);
flag[v] = true;
}
int root;
for(int i = 1; i <= Nj;i++)
if(!flag[i]){
root = 1;
break;
+
LCA_init(root,N);
scanf ("%d%d" ,&u,&v) ;
printf("%d\n",query_lca(u,v));
+

return 0;

}

4.20.2 B% Tarjan HX

/*

* POJ 1470

* HH—WMBEN, Q MNEIf
* MIBEIRERP NS HIURE
*/

/*

* BZkEL, LCATarjan

* BREO(N+Q);

*/

const int MAXN = 1010;
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const int MAXQ = 500010;//ETiAMNRAE

/I HEERRD

int F[MAXN];//FEMHENLA -1
int find(int x){
if(F[x] == —1)return x;
return F[x] = find(F[x]);
}
void bing(int u,int v){
int t1 = find(u);
int t2 = find(v);
if(tl != t2)
FLt1] = t2;
}

[ [ F KKKk okokokkokokokkkkkkkkkkkkkk
bool vis[MAXN];//ihia)#ric
int ancestor[MAXN];//#%
struct Edge{
int to,next;
}edge [MAXN*2] ;
int head[MAXN],tot;
void addedge(int u,int v){
edge[tot].to = v;

34
35
36
37
38
39
40
41
42
43
44
45
46
a7

edge[tot].next = head[u];
= tot++;

struct Query({
int qg,next;
int index;//&Eif%HS
Yquery [MAXQ*2] ;
int answer [MAXQ];//FEmENEALER, T4 0 Q-1
int h[MAXQ];

void add_query(int u,int v,int index){
query[tt].q = v;
query[tt].next = hl[u];
query[tt].index = index;
h[u] = tt++;
query[tt].q = u;
query[tt].next = h[v];
query[tt].index = index;
hlv] = tt++;

}

void init(){
tot = 0;
memset (head,—1,sizeof (head));
tt = 03
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memset(h,—1,sizeof(h));
memset(vis,false,sizeof(vis));
memset(F,—1,sizeof(F));

memset (ancestor,0,sizeof (ancestor));

}
void LCA(dint u){
ancestor[u] = u;
vis[u] = true;
for(int i = head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if(vis[v])continue;
LCA(V);
bing(u,v);
ancestor[find(u)] = u;
+
for(int i = h[u];i != —1;i = query[i].next){
int v = query[i].q;
if(vis[v]){
answer [query[i].index] = ancestor[find(v)];
}
+
}

bool flag[MAXN];
int Count_num[MAXN];
int main(){
int n;
int u,v,k;
while(scanf("%d",&n) == 1){
init();
memset (flag,false,sizeof(flag));
for(int i = 1;7 <= nji++){
scanf ("%d: (%d)",&u,&K) ;
while(k—){
scanf ("%d",&v) ;
flag[v] = true;
addedge(u,v);
addedge(v,u);
+
}
scanf ("%d",&Q) ;
for(int i = 0;i < Q;i++){
char ch;
cin>>ch;
scanf ("%d %d)",&u,&V) ;
add_query(u,v,i);
}
int root;
for(int i = 1;i <= n;i++)
if(!flag[i]l){
root = 1;
break;
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113 }

114 LCA(root);

115 memset (Count_num,0,sizeof (Count_num));
116 for(int i = 0;i < Q;i++)

117 Count_num[answer[i]]++;

118 for(int i = 1;7 <= nji++)

119 if(Count_num[i] > 0)

120 printf("%d:%d\n",i,Count_num[i]);
121 1

122 return 0O;

123 |}

4.20.3 LCA {ZisE

/*

* POJ 1330

* LCA 7EE%

*/
const 1int MAXN = 10010;
const 1int DEG = 20;

oYU D WNH

struct Edge{

9 int to,next;

10 |}edge[MAXN*27;

11 |int head[MAXN],tot;

12 |void addedge(int u,int v){

13 edge[tot].to = v;

14 edge[tot].next = head[u];

15 head[u] = tot++;

16 |}

17 |void 1init(){

18 tot = 0;

19 memset (head,—1,sizeof (head));
20 |}

21 |int fa[MAXN][DEG];//fa[i]l[j] FTréEm i BIZE2Aj NE%
22 |int deg[MAXN];//REH4E

23

24 |void BFS(int root){

25 queue<int>que;

26 degl[root] = 0;

27 falroot] [0] = root;

28 que.push(root);

29 while(!que.empty()){

30 int tmp = que.front();

31 que.pop();

32 for(int i = 1;7 < DEG;i++)

33 faltmp][i] = fa[fa[tmp][i—1]][i—1];
34 for(int i = head[tmp]; i != —1;i = edge[i].next){
35 int v = edge[i].to;

36 if(v == fa[tmp][0])continue;

37 degl[v] = deg[tmp] + 1;

38 falv][0] = tmp;
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que.push(v);

}
}
int LCA(int u,int v){
if(deg[u] > deg[v])swap(u,v);
int hu = degl[u], hv = deg[v];
int tu = u, tv = v;
for(int det = hv—hu, i = 0; det ;det>>=1,
if(det&l)
tv = fal[tv][i];
if(tu == tv)return tu;
for(int i = DEG—1; i >= 0; i—){
if(fa[tu] [i] == fa[tv][i])
continue;
faltul] [i];
faltv][i]l;

tu
tv

+
return fa[tu][0];
}
bool flag[MAXN];
int main(){
int T;
int n;
int u,v;
scanf ("%d",&T) ;
while(T—){
scanf ("%d",&n) ;
init();
memset(flag, false,sizeof(flag));
for(int i = 1;7 < n;i++){
scanf ("%d%d" ,&u,&vV) ;
addedge (u,Vv);
addedge(v,u);
flag[v] = true;
}
int root;
for(int i = 1;7 <= nji++)
if(!flag[i]){
root = 1;
break;
ks
BFS(root);
scanf ("%d%d" ,&u,&v) ;
printf("%d\n",LCA(u,Vv));
+

return 0;

i++)
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4.21 BXRE%

BRAL[EIES: BFARZE—R, MARZER

BRAER 1R : BFIARZE—R, TEXKEEESR

Bz [2] 2% 51 B -

FEE: EE (REEER MWL), SMNSERETAEL.

AEE: EEERE RaHlIEE, REAZEER WL, BIMNREEFTAE.

BEE (BEXEOMAERN): BAREERER (FEEER NS, REFTEEBIMMEZR
FIE .

BB RETHNEELEAMEIRE— N ABE (FRAMEER), BEEXIEEE G, &
EHESHMENT ¢ FREELAE (HARELELENKSN, RREESHERILAFRE
o) FEHBEEINEAMAESFTHE.

DI AGCH (RiNEE- S iBAE). UL, £XT G diamaEEiEs, £
fTEl D ENFEMEHISLENRT G&8FD <i, > &l <j,i>, Wi NEM 1 HER 1,
FNER 1 HEM 1, WEZEM 2 3 2, FEMEAE)! MRAEKRWEENAHONESF
THE, IS/ S8 D EEA 0, 2B, ¥MAIS: HVGEEERSEN G FEE— 1=
D ERFH, BLEERF—ELFEERRIIN!

H% D EE2BE, M G SERME: "MES S FLa T, XFE D[ij>0 9=
i, &l <S,i>, BEA D[i]/2; M FEA Djj<0 8= j, &L <j, T>, FER -D[j]/2; &
P ELIAEMEFNRE, TR | (RTFIRSREFRKTHE—R) . RKXMRER
AR, & S SIHAELHER, NEREERRRKE, FNEFMmEREN 1 P EHE
(FEARE S = T XEAN) £ G PTHE, HRHHE G —E2ERKAE; & S
SIHEAREREERR, NEREEASERRAIE.

BR Far 2% 15 B 1 B -
ZEE: El (NEEEAR R, BMNRERBAEEHENERNSHNERAIEHK.
AEE: EEER CaImEE, REFAEERER R, BIMNSHEFTAER

EFHEENE—ITRHEEEAES 1, BANAE—ITRHNEELAED 1, HREEFTA
.

REE: MREERKNERE, —REFZERNEKET. SWNRGANERIT=HN (LE -A
E) ZaH, BLBXITWEITRME, FIETREFERRE .

4.21.1 AEE

POJ 2337
B/ n MNEFEHARBRIE, BXFG o MREEZER, E8—MRIENRE—1FH
ME—TEIENE—NFEERE. MHFRFR .

struct Edge{
int to,next;
int index;
bool flag;
}edge[2010];
int head[30],tot;
void init(){
tot = 0;
memset (head,—1,sizeof (head));
}
void addedge(int u,int v,int index){
edge[tot].to = v;
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edge[tot] .next = head[u];
edge[tot].index = 1index;
edge[tot].flag = false;
head[u] = tot++;

}

string str[1010];

int in[30],o0ut[30];
int cnt;
int ans[1010];
void dfs(int u){
for(int i = head[u] ;i != —1;i = edge[i].next)
if(ledgel[i].flag)
{
edge[i].flag = true;
dfs(edge[i].to);
ans[cnt++] = edge[i].1index;
}
}
int main(){
int T,n;
scanf ("%d",&T) ;
while(T—){
scanf ("%d",&n) ;
for(int i = 0;7 < n;i++)
cin>>str[i];
sort(str,str+n);//EMmbEFHFHR/NNE, LIRBTHFHF
init();
memset(in,0,sizeof(in));
memset(out,0,sizeof(out));
int start 100;
for(int i = n-1;i >= 0;1i—)//FHFRHFEMA
{

int u str[i][0] — 'a';
int v = str[i][str[i].length() — 1] — 'a';
addedge(u,v,i);
out[u]++;
in[v]++;
if(u < start)start = u;
if(v < start)start = v;
}
int ccl = 0, cc2 = 0;
for(int i = 0;7 < 26;i++){
if(out[i] — in[i] == 1){
CCl++;

start = 1;//MRE-NTHEHEAEX 1 812, BIAXITRL%,

VLR =N =ta. 3
}
else if(out[i] — in[i] == —-1)
CC2++;
else if(out[i] — in[i] != 0)
ccl = 3
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}

if(! ( (cc1
continue;

}

cnt = 0;

dfs(start);

if(cnt = n)//FIEEEEE

printf("x*xx\n");

{
continue;
}
for(int i =
}
}
return 0;

4.21.2 FEE
SGU 101

struct Edge{
int to,next;
int 1index;
int dir;
bool flag;
}edge[220];
int head[10],tot;
void init(){

memset (head,—1,sizeof (head));

tot = 0;
}

void addedge(int u,int v,int index){

edge[tot].to =
edge[tot] .next

edge[tot].flag =
head[u] = tot++;
edge[tot].to =
edge[tot] .next
edge[tot].index
edge[tot].dir =

edge[tot].flag = false;

head[v] = tot++;
}
int du[1l0];
vector<int>ans;

kuangbin

0 && cc2
printf("x*xx\n");

1 && cc2

cnt—1; i >= 0;i—){
cout<<str[ans[i]];

if(i > O)printf(".");

else printf("\n");

head[u];
edge[tot].index = index;
edge[tot].dir = 0;

head[v];
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void dfs(int u){

for(int i = head[u]; i != —1;i = edge[i].next)
if(ledge[i].flag ){
edge[i].flag = true;
edge[i*r1l].flag = true;
dfs(edge[i].to);
ans.push_back(i);
}
}
int main(){
int n;
while(scanf("%d",&n) == 1){
init();
int u,v;
memset(du,0,sizeof(du));
for(int i = 1;i <= n;i++){
scanf ("%d%d" ,&u,&v) ;
addedge (u,v,i);
dufu]++;
dufv]++;
¥
int s = —1;
int cnt = 0;
for(int i = 0;7 <= 6;i++){
if(du[i]&1l) {cnt++; s = i3}
if(du[i] > 0 && s == —1)
s = 1;
}
bool ff = true;
if(cnt != 0 & & cnt != 2){
printf("Nogsolution\n");
continue;
}
ans.clear();
dfs(s);
if(ans.size() != n){
printf("Noysolution\n");
continue;
}
for(int i = 0;7 < ans.size();i++){
printf("%d,",edge[ans[i]].index);
if(edgel[ans[i]].dir == @)printf("—\n");
else printf("+\n");
}
}
return 0;
}

4.21.3 BEEHE

POJ 1637 (KRFRIET ZER, MAZEZHENER, BNEF|ENHER)

kuangbin
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const 1int MAXN = 210;

/| BRRIREBGTISAP

const 1int MAXM = 20100;

const int INF = Ox3f3f3f3f;

struct Edge

{
int to,next,cap,flow;

}edge [MAXM] ;

int tol;

int head[MAXN];

int gap[MAXN],dep[MAXN],pre[MAXN],cur[MAXN];

void init()

{
tol = 0;
memset (head,—1,sizeof (head));
}
void addedge(int u,int v,int w,int rw = 0)
{
edge[tol].to = v;
edge[tol].cap = w;
edge[tol].next = head[u];
edge[tol].flow = 0;
head[u] = tol++;
edge[tol].to = u;
edge[tol].cap = rw;
edge[tol].next = head[v];
edge[tol].flow = 0;
head[v] = tol++;
}
int sap(int start,int end,int N)
{

memset (gap,0,sizeof(gap));
memset(dep,0,sizeof (dep));
memcpy (cur ,head,sizeof (head));
int u = start;

prefu] = —1;

gap[0] N3

int ans = 0;

while(dep[start] < N)

{

if(u == end)
{
int Min = INF;
for(int i = pre[u]l; i != —1;i = pre[edge[i*1].to])
if(Min > edge[i].cap — edge[i].flow)
Min = edge[i].cap — edge[i].flow;
for(int i = pre[u];i != —1;i = pre[edge[i*l].to])
{
edge[i].flow += Min;
edge[i71l].flow —= Min;
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u = start;
ans += Min;
continue;
}
bool flag = false;
int v;
for(int i = cur[u];i != —1;i = edge[i].next)
{
v = edge[i].to;
if(edge[i].cap — edge[i].flow && dep[v] + 1 == dep[u])
{
flag = true;
cur[u] = prel[v] = 1;
break;
}
}
if(flag)
{
u=v;
continue;
}
int Min = N;
for(int i = head[u];i != —1;i = edge[i].next)
if(edge[i].cap — edge[i].flow && dep[edge[i].to] < Min)
{
Min = dep[edge[i].to];
curfu] = 1;
+
gap[dep[u]]——;
if(!gap[dep[u]])return ans;
dep[u] = Min+1;
gap[dep[u]]++;
if(u != start)u = edge[pre[u]”l].to;
}
return ans;
}
//the end of BRARIY
int in[MAXN],out[MAXN];//BM RBHEMANE
int main()
{
//freopen("in.txt","r",stdin);
//freopen("out.txt","w",stdout) ;
int T;
int n,m;
scanf ("%d",&T) ;
while(T—)
{
scanf ("%d%d" ,&n,&nm) ;
init();
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int u,v,w;
memset(in,0,sizeof(in));
memset(out,0,sizeof(out));
while(m—)
{
scanf ("%d%d%d" ,&u ,&v ,&w) ;
out[u]++; in[v]++;
if(w == 0)//Wg]
addedge(u,v,1);
}
bool flag
for (int i

{

true;
1;7 <= nji++)

if(out[i] — din[i] > 0)
addedge (0,1, (out[i] — in[i])/2);
else if(in[i] — out[i] > 0)
addedge(i,n+1,(in[i] — out[i])/2);
if((out[i] — in[i]) & 1)
flag = false;
}
if(!flag)
{
printf("impossible\n");
continue;
}
sap(0,n+l,n+2);
for(int i = head[0]; i != —1;i = edge[i].next)
if(edge[i].cap > 0 && edge[i].cap > edge[i].flow)
{
flag = false;
break;
}
if(flag)printf("possible\n");
else printf("impossible\n");
}

return 0O;

4.22 B493E
4.22.1 =4578E -HDU5016

HDU 5016 8 — MBI, #EE, —LEQ LELRITH. ENMERSWESBC
sITHTHIAM B (BEEERN, #WirsSs/NHIAXE) ATLEE—1 s, RFEENS
BHREZAUXEEZ VR

const int MAXN = 100010;
const int INF = Ox3f3f3f3f;
struct Edge{

int to,next,w;
}edge [MAXN*2] ;
int head[MAXN],tot;
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void init(){

tot = 0;

memset (head,—1,sizeof (head));
}
inline void addedge(int u,int v,int w){

edge[tot].to = v;

edge[tot].w = w;

edge[tot] .next = head[u];

head[u] = tot++;
}
int size[MAXN],vis[MAXN], fa[MAXN],que[MAXN];
int TT;/ /B8
/ /B
inline 1int getroot(int u){

int Min = MAXN, root = 0;

int 1,r;
que[l = r = 1] = u;
falu] = 0;
for(;1 <= r;1++)
for(int i = head[que[l]]; i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == fa[que[l]] || vis[v] == TT)continue;

quel[++r] = v;
falv] = que[l];
}
for(1—;1;1—){
int x = que[l], Max = 0;

size[x] = 1;

for(int i = head[x];i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == fa[x] || vis[v] == TT)continue;

Max = max(Max,size[v]);
size[x] += sizel[v];

}

Max = max(Max,r — size[x]);

if(Max < Min){
Min = Max; root = x;

¥

}

return root;

}

int ans[MAXN];

pair<int,int>pp[MAXN];
pair<int,int>np[MAXN];

int dis[MAXN];

int type[MAXN];

inline void go(int u,int pre,int w,int tt){

int 1,r;
que[l = r = 1] = u;
falu] = pre; dis[u] = w;
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}

for(;1 <= r;l++)

for(int i = head[que[l]];i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == fa[que[l]] || vis[v] == TT)continue;

quel[++r] = v;
falv] = que[l];
dis[v] = dis[que[l]] + edge[i].w;
}
int cnt = 0;
for(int i = 1;i <= r;i++){
int x = quel[i];
pplcnt++] = make_pair(np[x].first—dis[x],np[x].second);
+
sort(pp,pp+cnt);
for(int i = 1;i <= r;i++){
int x queli];
if(type[x])continue;
int id = lower_bound(pp,pp+cnt,make_pair(dis[x],x)) — pp;
ans[x] += (cnt—id)*tt;

}

void solve(int u){

}

int root = getroot(u);
vis[root] = TT;
go(root,0,0,1);

for(int i = head[root];i != —1;i = edge[i].next){
int v = edge[i].to;
if(vis[v] == TT)continue;
go(v,root,edge[i].w,—1);

}

for(int i = head[root];i != —1;i = edge[i].next){
int v = edge[i].to;
if(vis[v] == TT)continue;
solve(v);

}

bool ff[MAXN];
int main()

{

int n;

memset(vis,0,sizeof(vis));

TT = 03

while(scanf ("%d",&n) == 1){
init();

int u,v,w;

for(int i = 1;i < nj;i++){
scanf ("%d%d%d" , &u ,&v , &w) ;
addedge (u,v,w);
addedge(v,u,w);

}

for(int i = 1;1 <= nji++)scanf("%d",&typel[i]);
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gueue<int>q;
for(int i = 1;i <= n;i++){
if(typel[il){
np[i] = make_pair(0,i);
ff[i] = true;
q.push(i);

}

else{
np[i] = make_pair (INF,0);
ff[i] = false;

}

}
while(!q.empty()){
u=q.front();
q.pop();
fflu] = false;

for(int i = head[u];i != —1;i

v = edgel[i].to;

edge[i].next){

pair<int,int>tmp = make_pair(np[u].first+edgel[i].w,

np[u] .second);
if(tmp < np[v]){
nplv] = tmp;
if(Iffv]){
fflv]l = true;
q.push(v);

+
}
TT++;
for (int i
solve(l);
int ret = 0;

13 <= nji++)ans[i]

for(int i = 1;i <= n;i++)ret = max(ret,ans[i]);

printf("%d\n",ret);
}

return 0;

4.22.2 * @4 -HDU4918
HDU 4918

BE: fH—F 0 PR, S5 MUE, BRHEE, —HEBEDSIIRERRK

Av, ZHEERERS u MEE d BapIRUER.

const int MAXN 100010;
const int MAXD = 40;
int cc[MAXN*MAXD];
int xcc_tail; //i2B#iEHK cc_tail = cc
//0—based BinaryIndexTree
struct BIT{
int xc;
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int n;

void init(int
n = _n;
c = cc_tail;
cc_tail = cc_tail + n;
memset(c,0,sizeof(int)*n);

_n){

+
void add(int 1i,int val){
while(i < n){
c[i] += val;
i o+= ~i & i+1;
}
+
int sum(int i) {
i = min(i,n—1);
int s = 0;
while(i >= 0){
s += c[i];
i —= ~i & i+1;
}
return s;
+
}bits[MAXN<<1];
struct Edge{
int to,next;
}edge[MAXN*2] ;
int head[MAXN],tot;
void init(){
tot = 0;
memset (head,—1,sizeof (head));

}

inline void addedge(int u,int v){
edge[tot].to = v;
edge[tot] .next = head[u];
head[u] = tot++;

}
int size[MAXN],vis[MAXN], fa[MAXN],que[MAXN];
int TT;

inline 1int getroot(int u,int &tot){

int Min = MAXN, root = 0;
int 1,r;
que[l = r = 1] = u;
falu] = 0;
for(;1 <= r;l++)
for(int i = head[que[l]];i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == fa[que[l]] || vis[v] == TT)continue;
quel[++r] = v;
falv] = que[l];
}
tot = r;
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for(1—;1;1—){
int x = que[l], Max = 0;

size[x] = 1;

for(int i = head[x];i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == fa[x] || vis[v] == TT)continue;

Max = max(Max,size[v]);
size[x] += sizel[v];
}
Max = max(Max,r — size[x]);
if(Max < Min){
Min = Max, root = Xx;
}
+
return root;
}
struct Node{
int root,subtree,dis;
Node(int _root = 0, int _subtree = 0,int _dis = 0){

root = _root;
subtree = _subtree;
dis = _dis;

}

+s

vector<Node>vec[MAXN];

int id[MAXN];

int dist[MAXN];

int val[MAXN];

int cnt;

inline void go(int u,int root,int subtree){
int 1,r;
que[l = r = 1] = u;

falu] = 0; dist[u] = 1;
for(; 1 <= r;l++){
u = que[l];
vec[u].push_back(Node(id[root],subtree,dist[u]));
for(int i = head[u];i != —1;i = edge[i].next){
int v = edge[i].to;
if(v == fa[u] || vis[v] == TT)continue;
quel[++r] = v;
falv] = u;
dist[v] = dist[u] + 1;
}
+

bits[subtree].init(r+l);

for(int i = 1;i <= rji++){
u = queli];
bits[id[root]].add(dist[u],vallu]);
bits[subtree].add(dist[u],vallu]);
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void solve(int u){
int tot;
int root = getroot(u,tot);
vis[root] = TT;
id[root] = cnt++;
vec[root].push_back(Node(id[root],—1,0));
bits[id[root]].init(tot);
bits[id[root]].add(0,val[root]);

for(int i = head[root];i != —1;i = edge[i].next){
int v = edge[i].to;
if(vis[v] == TT)continue;
go(v,root,cnt);
cnt++;

+

for(int i = head[root];i != —1;i = edge[i].next){
int v = edge[i].to;
if(vis[v] == TT)continue;
solve(v);

+

}
int main(){

int n,m;

memset(vis,0,sizeof(vis));

TT = 0;

while(scanf ("%d%d",&n,&m) == 2){
init();
TT++;
cc_tail = ccy
cnt = 0;
for(int i = 1;7 <= nji++)vec[i].clear();
for(int i = 1;7 <= nji++)scanf("%d",&vall[i]);
int u,v;

for(int i = 1;7 < n;i++){
scanf ("%d%d" ,&u,&v) ;
addedge(u,v);
addedge(v,u);
}
solve(l);
char op[10];
int d;
while(m—){
scanf ("%s%d%d" ,op,&u,&d) ;
if(op[0] == "!"){
int dv = d — val[u];
int sz = vec[u].size();
for(int i = 0;i < sz;i++){
Node tmp = vec[u][i];

bits[tmp.root].add(tmp.dis,dv);

if(tmp.subtree != —1)

bits[tmp.subtree].add(tmp.dis,dv);
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val[u] += dv;

ans += bits[tmp.root].sum(d—tmp.dis);

ans —= bits[tmp.subtree].sum(d—tmp.dis);

+
else {
int ans = 0;
int sz = vec[u].size();
for(int i = 0;7 < sz;i++){
Node tmp = vec[u][i];
if(tmp.subtree != —1)
}
printf("%d\n",ans);
}
}
+
return 0;

4.22.3 #4978 -HDU5039

HDU 5039 —Fitd, BB R 0K 1, kBZLE
—MEEIRE, —MEESULREM.
BARXBEEMERMNSGE, B

const 1int MAXN = 30010;
const 1int INF = Ox3f3f3f3f;
struct Edge{
int to,next;
int f;
}edge[MAXN*2] ;
int head[MAXN],tot;
void init(){
tot = 0;
memset (head,—1,sizeof (head));
}
void addedge(int u,int v,int f){
edge[tot].to = v;
edge[tot].next =
edge[tot].f = f;
head[u] = tot++;

head[u];

}
long long ans;
int numO[MAXN],numl[MAXN];
long long tnum[MAXN];
struct Node{
int 10,11;
int ro,rl;
int cc;
long long sum;
Node gao(int u){
10 = rO@ = numO[u];
11 = rl = numlfu];

ERREIEDIRLERET

BREITHFREMLR 1 1l

ERY.
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}
}s

sum = tnum[u];
cc = 0;
return xthis;

int pos[MAXN];

int val[MAXN];

int fa[MAXN];

int cnt[MAXN];

int col[MAXN];

int 1ink[MAXN];

int CHANGEU;

struct chain{
vector<int>uu;
vector<Node>nde;

int

ns

void init(){

}

n = uu.size();

nde.resize(n << 2);

for(int i = 0;7 < nj;i++)pos[uu[i]] = 1;
build(0,n—1,1);

void up(int 1,int r,int p){

int mid = (l+r)>>1;
nde[p].cc = nde[p<<1l].cc " nde[(p<<1l)]|1l].cc * valluu[mid]];
nde[p] .10 nde[p<<1].10;
nde[p].l1l = nde[p<<1l].11;
if(nde[p<<1l].ccrvalluu[mid]]){
nde[p].10 += nde[(p<<1l)|1].11;
nde[p].1l1 += nde[(p<<1l)|1].10;

}
else {
nde[p].10 += nde[(p<<1l)|1].10;
nde[p].1l1 += nde[(p<<1l)|1].11;
}

nde[p].r® = nde[(p<<1)|1].r0;

nde[p].rl = nde[(p<<1)|1].r1;

if(nde[ (p<<1)|1].ccrvalluul[mid]]){
nde[p].r0 += nde[p<<1l].rl;
nde[p].rl += nde[p<<1l].r0;

}
else {
nde[p].r0 += nde[p<<1l].r0;
nde[p].rl += nde[p<<1l].rl;
}

if(valluu[mid]] == 0){
nde[p].sum = nde[p<<1l].sum + nde[(p<<1l)|1l].sum +
(long long)nde[p<<1l].rOxnde[(p<<1)|1].11 +
(long long)nde[p<<l].rlxnde[(p<<1l)|1].10;

else {
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80 nde[p].sum = nde[p<<1l].sum + nde[(p<<1l)]|1l].sum +

81 (long long)nde[p<<1l].rOxnde[(p<<1l)|1].1l0 +

82 (long long)nde[p<<l].rlxnde[(p<<1l)|1].11;

83 }

84 }

85 void build(int 1,int r,int p){

86 if(l == r){

87 nde[p].gao(uul[l]);

88 return;

89 }

90 int mid = (l+r)/2;

91 build(l,mid,p<<l);

92 build(mid+1,r, (p<<1l)|1);

93 up(Ll,r,p);

94 }

95 void update(int k,int 1,int r,int p){

96 if(l == r){

97 nde[p].gao(uulk]);

98 return;

99 }

100 int mid = (l+r)/2;

101 if(k <= mid)update(k,l,mid,p<<l);

102 else update(k,mid+1,r,(p<<1l)|1);

103 up(Ll,r,p);

104 1

105 int change(int y){

106 int x = uu.back();

107 int p = fa[x];

108 if(p){

109 if(x == CHANGEU)val[x] ~= 1;

110 if(val[x]){

111 tnum[p] —= (long long)nde[1l].rO0* (numO[p]—nde[1l].rl)
b

112 tnum[p] —= (long long)nde[l].rl*x(numl[p]—nde[1l].r0)
b

113 num@[p] —= nde[l].r1;

114 numl[p] —= nde[1].r0;

115 }

116 else {

117 tnum[p] —= (long long)nde[l].rl1*x(num@[p]—nde[1].r0O)
b

118 tnum[p] —= (long long)nde[1l].rO*(numl[p]—nde[1l].rl)
b

119 num@[p] —= nde[1l].r0;

120 numl[p] —= nde[1l].r1;

121 }

122 if(x == CHANGEU)val[x] ~= 1;

123 }

124 ans —= nde[1].sum;

125 update(pos[y],0,n—1,1);

126 if(p){
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if(val[x]){

tnum[p] += (long long)nde[l].rO@*num@[p];
tnum[p] += (long long)nde[l].rl*xnuml[p];

num@[p] += nde[l].rl;
numl[p] += nde[l].r0;

+
else {
tnum[p] += (long long)nde[l].rO*xnuml[p];
tnum[p] += (long long)nde[l].rl*xnum@[p];
numO[p] += nde[l].r0;
numl[p] += nde[l].rl;
+
}
ans += nde[1l].sum;
return p;

+

}ch[MAXN] ;

void dfsl(int u,int pre){
chain &c = ch[u];
c.uu.clear();
int v, x = 0;

cntlu] = 1;

for(int i = head[u];i != —1;i = edge[i].next){
v = edgel[i].to;
if(v == pre)continue;

dfsl(v,u);

link[i/2] = v;

val[v] = edge[i].f;

cnt[u] += cnt[v];

falv] = u;

if(cnt[v] > cnt[x]) x = v;
+
if(!x)col[u] = u;
else col[u] = col[x];
ch[col[u]].uu.push_back(u);

num@[u] = 1;
numlfu] = 0;
tnuml[u] = 0;

}
void dfs2(int x){

x = col[x];

chain &c = ch[x];

int n = c.uu.size();

int u,v;

for(int i = 1;i < nj;i++){

u = c.uuli];

for(int j = head[u];j != —1;j = edge[j].next){
v = edgel[j].to;
if(v == c.uu[i—1] || fa[u]l] == v)continue;
dfs2(v);
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if(val[v]){
tnum[u] +=
+ (long
numl[u] +=
numl[u] +=

+
else {
tnum[u] +=
+ (long
num@[u] +=
numl[u] +=
+
}
+
c.init();

ans += c.nde[1l].sum;
}
char str[100];
char str1[100],str2[100];
int main()
{
int T;
int iCase = 0;
scanf ("%d",&T) ;

int n;

while(T—){
ans = 0;
iCaset+;

scanf ("%d",&n) ;
map<string,int>mp;
init();

for(int i = 1;i <=

(long long)num@[u]*ch[col[v]].nde[1].r0
long)numlf[u]*ch[col[v]].nde[1l].r1;
chlcol[v]].nde[1l].r1;
ch[col[v]].nde[1l].r0;

(long long)numl[u]*ch[col[v]].nde[1].r0
long)num@[u]*xch[col[v]].nde[1].r1;
ch[col[v]].nde[1l].r0;
chlcol[v]].nde[1l].r1;

Nyt {

scanf ("%s",str);

mp[str] = 1;
}

int u,v,f;

for(int i = 1;i < n;i++){

scanf ("%s%s%d" ,strl,str2,&f);
addedge(mp[strl],mp[str2],f);
addedge(mp[str2],mp[strl],f);
¥
int Q;
char op[10];
scanf ("%d",&Q) ;
printf("Case #%d:\n",iCase);
val[l] = 0;
fa[l] = 0;
dfsl(1,1);
dfs2(1);
while (Q—){
scanf ("%s",op);
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227 if(op[0] == 'Q'){

228 printf("%I64d\n",ansx*2);
229 }

230 else {

231 int id ;

232 scanf ("%d",&id) ;

233 id—;

234 u = link[1id];

235 vallu] *= 1;

236 CHANGEU = u;

237 while(u)

238 u = ch[col[u]].change(u);
239 }

240 }

241 1

242 return 0;

243 |}
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5 xR

5.1 Dancing Links
5.1.1 fEHEE

/*
* P0OJ3074
*/
const int N = 9; //3%3 #H
const int MaxN = N*NxN + 10;
const int MaxM = N*xNx4 + 10;
const 1int maxnode = MaxNx4 + MaxM + 10;
char g[MaxN];
struct DLX{
int n,m,size;
int U[maxnode],D[maxnode],R[maxnode],L[maxnode],Row[maxnode],
Col[maxnode];
int H[MaxN],S[MaxM];
int ansd,ans[MaxN];
void init(int _n,int _m){

n = _n;
m = _m;
for(int i = 0;i <= m;i++){
S[i] = 0;
U[i] = D[i] = 1;
L[i] = i-1;
R[i] = 1i+1;
}
R[m] = 0; L[O] = m;
size = m;
for(int i = 1;i <= nji++)H[i] = —1;

+
void Link(int r,int c){
++S[Col[++size]=c];

Row[size] = r;
D[size] = D[c];
U[D[c]] = size;
U[size] = c;

D[c] = size;
if(H[r] < O)H[r] = L[size] = R[size] = size;
else{

R[size] = R[H[r]];

LIR[H[r]]] = size;

L[size] H(r];

R[H[r]] size;

}
+
void remove(int c){
L[R[c]] = L[c]; R[L[c]] = R[cl;
for(int i = D[c];i != c;i = D[i])
for(int j = R[i];j != i) = R[J1){
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}

void

}
bool

}
33

ULD[31] = ULj];
DLULj1] = D[3];
—S[Col[j]];

}

resume(int c){
for(int i = U[c];i != c;i = U[i])
for(int j = L[i];] != i3] = L[3])
++S[Col[U[D[j]]=D[U[j]]=311];
L[R[c]] = R[L[c]] = c;

Dance(int d){
if(R[0] == 0){
for(int i = 0;7 < d;i++)g[(ans[i]—1)/9] =
+ lll;

for(int i = 0;i < N*N;i++)printf("%c",g[i]);

printf("\n");
return true;

}
int ¢ = R[0];
for(int i = R[O];i != 0;i = R[1i])
if(S[i] < S[c])
c = 1;
remove(c) ;
for(int i = D[c];i != c;i = D[i]){
ans[d] = Rowl[i];
for(int j = R[i];j != i;j = R[j])remove(Col[j]);
if(Dance(d+1))return true;
for(int j = L[i];j != i;j = L[j])resume(Col[j]);
}

resume(c);
return false;

(ans[i]—1)%9

void place(int &r,int &cl,int &c2,int &c3,int &c4,int i,int j,int k

) {
r:
c3 =
}
DLX dlx;
int main

whil

(i*N+j)*N + k; cl = i*N+j+1; c2 = NxN+i*N+k;
NxN*x2+j*N+k; c4 = N*N*3+((i/3)*3+(j/3))*N+k;

OA{
e(scanf("%s",g) == 1){
if(strcmp(g,"end") == 0)break;
dlx.init (N*N*N,NxN*x4) ;
int r,cl,c2,c3,c4;
for(int i = 0;7 < Nj;i++)

for(int j = 0;j < N;j++)

for(int k = 1;k <= Nj;k++)

Pf(glixN+j] == '.' || g[i*N+j] == '0'+k){

place(r,cl,c2,c3,c4,i,j,k);
dlx.Link(r,cl);
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dlx.Link(r,c2);
dlx.Link(r,c3);
dlx.Link(r,c4);
¥
dlx.Dance(0);
}
return 0;
}
5.1.2 AEE&EE
/*
* FZU1686
*x/
const 1int MaxM = 15x15+10;
const int MaxN = 15%x15+10;
const int maxnode = MaxN * MaxM;
const 1int INF = Ox3f3f3f3f;

struct DLX{
int n,m,size;

int U[maxnode],D[maxnode],R[maxnode],L[maxnode],Row[maxnode],
Col[maxnode];
int H[MaxN],S[MaxM];

int ansd;
void init(int _n,int _m){
n = _n;
m = _m;
for(int i = 0;7 <= mji++){
S[i] = 0;
U[i] = D[i] = 1i;
L[i] = i-1;
R[i] = 1i+1;
}
R[m] = 05 L[O] = mj
size = m;
for(int i = 1;i <= nji++)H[i] = —1;
}
void Link(int r,int c){
++S[Col[++size]=c];
Row[size] = r;
D[size] = D[c];
U[D[c]] = size;
U[size] = c;
D[c] = size;
if(H[r] < O)H[r] = L[size] = R[size] = size;
else{
R[size] = R[H[r]];
LIR[H[r]]] = size;
L[size] = H[r];
R[H[r]] = size;
}
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void remove(int c){
for(int i = D[c];i != c;i = D[i])
LIR[i]] = L[i], RLL[i]] = R[1];
}
void resume(int c){
for(int i = U[c];i != c;i = U[i])
LIR[i]] = RLL[i]] = 1;
}
bool v[MaxM];
int f(){
int ret = 0;
for(int ¢ = R[O]; c != 0;c = R[c])v[c] = true;
for(int ¢ = R[0]; c != 0;c = R[c])
if(v[c])
{
ret++;
v[c] = false;
for(int i = D[c];i != c;i = D[1i])
for(int j = R[i];j != ;] = R[3])
v[Col[j]] = false;
+
return ret;
+
void Dance(int d){
if(d + f() >= ansd)return;
if(R[O] == 0){
if(d < ansd)ansd = d;
return;
}
int ¢ = R[0];
for(int i = R[O];i != 0;i = R[1i])
if(S[i] < S[c])
c = 1;
for(int i = D[c];i != c;i = D[i]){
remove (i) ;
for(int j = R[i];j != 437 = R[j])remove(j);
Dance(d+1);
for(int j = L[i];j != i3 = L[j])resume(j);
resume (i) ;
}
}
}s3
DLX g;
int a[20][20];
int id[20][20];
int main(){
int n,m;
while(scanf ("%d%d",&n,&m) == 2){
int sz = 0;

memset(id,0,sizeof(id));
for(int i = 0;7 < n;i++)
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92 for(int j = 0; < m;j++){

93 scanf("%d",&a[i][j]);

94 if(ali1[j] == 1)id[11[J] = (++s2);
95 }

96 g.init(n*m,sz);

97 sz = 1;

98 int nl,ml;

99 scanf ("%d%d" ,&n1,&ml) ;

100 for(int i = 0;1 < nj;i++)

101 for(int j = 0;j < m;j++){

102 for(int x = 0;x < nl && i + x < nj;x++)
103 for(int y = O;y < ml && j + y < mjy++)
104 if(idi+x][j+y])

105 g.Link(sz,id[i+x][j+y]);
106 SZ++;

107 1

108 g.ansd = INF;

109 g.Dance(0);

110 printf("%d\n",g.ansd);

111 1

112 return 0;

113 |}

5.2 J\E#
5.2.1 HDU1043 R[E#E =

const int MAXN=1000000;//m%=~ 9!/2

int fac[]={1,1,2,6,24,120,720,5040,40320,362880};//RIERFFIE
91// O!112131 41 51 6! 7! 8! 9!

10 |bool vis[MAXN];//#rid

11 |string path[MAXN];//iERER

12 |/ /RIERFKIZFFIM hash &

13 |int cantor(int s[]){

1|/*

2 |HDU 1043 Eight

3 [J\¥58, mdiEgE

4 B RENEER, NBIRRESEKENRESXS M AERE
5 ARERAHIE

6 |x/

-

8

14 int sum=0;

15 for(int i=0;i<9;1i++){

16 int num=0;

17 for(int j=1i+1;j<9;j++)
18 if(s[jl<s[i])num++;
19 sum+=(numxfac[9—i—1]);
20 }

21 return sum+1;

22 |}

23 |struct Node{

24 int s[9];

25 int loc;//'0' BILE
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int status;//FRIERFAH hash {&
string path;/ /&
+s
.int move[4] [2]:{{—1,0},{1,0},{0,—1},{0,1}};//U,d,1,r
char indexs[5]="durl";//fLtEMNEER, BARKREEER
int aim=46234;//123456780 XNHIRIERFA hash &
void bfs(){
memset(vis,false,sizeof(vis));
Node cur,next;
for(int i=0;i<8;1i++)cur.s[i]=1+1;
cur.s[8]=0;
cur.loc=8;
cur.status=aim;
cur.path="";
queue<Node>q;
g.push(cur);
path[aim]="";
while(!q.empty()){
cur=q.front();
g.pop();
int x=cur.loc/3;
int y=cur.loc%3;
for(int i=0;1i<4;i++){
int tx=x+move[i][0];
int ty=y+move[i][1l];
if(tx<0||tx>2||ty<0]||ty>2)continue;
next=cur;
next.loc=tx*x3+ty;
next.s[cur.loc]=next.s[next.loc];
next.s[next.loc]=0;
next.status=cantor(next.s);
if(!vis[next.status]){
vis[next.status]=true;
next.path=indexs[i]+next.path;
g.push(next);
path[next.status]=next.path;

}
}
}
}
int main(){
char ch;
Node cur;
bfs();

while(cin>>ch) {
if(ch=="x"') {cur.s[0]=0;cur.loc=0;}
else cur.s[0]=ch-'0";
for(int i=1;1i<9;1i++){
cin>>ch;
if(ch=="x"){
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cur.s[1]=0;
cur.loc=1;
+
else cur.s[i]=ch-'0"';
}
cur.status=cantor(cur.s);
if(vis[cur.status]){
cout<<path[cur.status]<<endl;
}
else cout<<"unsolvable'"<<endl;
+
return 0;
}
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6 FNEMX
6.1 &HmIKLHFFF] O(nlogn)

const 1int MAXN=500010;
int a[MAXN],b[MAXN];

/B ERNGERE—MIE, #F8 num>b[i-1] # B num<b[i], #A num K
2 b[i]
int Search(int num,int low,int high){
int mid;
while(low<=high){
mid=(low+high)/2;
if(num>=b[mid]) Tlow=mid+1;
else high=mid—1;
+
return low;
}
int DP(int n){
int 1i,len,pos;
b{1]=a[1l];
len=1;
for (i=2;1i<=n;i++){

if(ali]l>=b[len])//4R a[i] tt b[] HEFEATEKREZEBARFEHE]

al
{
len=1len+1;
b[len]=ali];
}

else//A=SMEERE b[] BATHREE—IE al[i] ABHLEHAIL
ali] BRARXMIE

{
pos=Search(al[i],1,len);
b[pos]=alil;
}
}
return len;
3
6.2 58

int nValue,nKind;

//0-1 B, RMNA cost, KEMNER weight
void ZeroOnePack(dint cost,int weight){
for(int i=nValue;i>=cost;i—)
dp[i]l=max(dp[i],dp[i—cost]+weight);
}

//TEEE, Rt cost, FREBMIMER weight
void CompletePack(int cost,int weight){
for(int i=cost;i<=nValue;i++)
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dp[il=max(dp[i],dp[i—cost]+weight);
}

/1 %EE
void MultiplePack(int cost,int weight,int amount) {
if(costxamount>=nValue) CompletePack(cost,weight);
else{
int k=1;
while (k<amount){
ZeroOnePack (kxcost,kxweight) ;
amount—=k;
k<<=1;
}
ZeroOnePack (amount*cost,amount*weight) ;// XM ESIET, &5

=T

}
AL

for k=1to K
forv=Vto0

for item i in group k

F[v] = maxF[v],F[v-C;]+W;

6.3 IEk DP
6.3.1 HDU 4285

K K ANEERERB. MBERERFER.
B RESARICRE BB RN . mEEERRTETRNERL. THEATERNERZS
AR BRETREISE, BRI N RERBE

/*

HDU 4285

ERRNIGF K KEIEIGER

ERFBITETFIER.

B AT R [E1 B A, ERIUEFB IR B2 B

G++ 11265ms 11820K

C++ 10656ms 11764K

*/

const int MAXD=15;

const int STATE=1000010;

const int HASH=300007;//XNMAK—RALFELE TLE, BRES MLE

const int MOD=1000000007;

int N,M,K;

int maze[MAXD] [MAXD];

int code[MAXD];

int ch[MAXD];

int num;//BIHINE

struct HASHMAP

{
int head[HASH],next[STATE],size;
long long state[STATE];
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ACM Template of kuangbin

int f[STATE];
void init()

{
size=0;
memset (head,—1,sizeof (head));
+
void push(long long st,int ans)
{
int 1;
int h=st%HASH;
for (i=head[h];i!=—1;i=next[i])
if(state[i]==st)
{
fli]l+=ans;
f[i]%=MOD;
return;
}
state[size]=st;
flsize]=ans;
next[size]=head[h];
head[h]=size++;
+
thm[2];

void decode(int xcode,int m,long long st)
{
num=st&63;
st>>=6;
for(int i=m;i>=0;i—)
{
code[i]=st&7;
st>>=3;
+
}
long long encode(dint xcode,int m)//&m/N\ERRZE
{
int cnt=1;
memset(ch,—1,sizeof(ch));
ch[0]=0;
long long st=0;
for(int i=0;i<=m;i++)

{
if(ch[code[i]]==—1)ch[code[i]]=cnt++;
code[i]=ch[code[i]];
st<<=3;
st|=code[i];
}
st<<=6;
st|=num;

return st;

}

void shift(int *code,int m)

kuangbin

214



73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108

109
110
111
112
113
114
115
116
117
118
119
120
121

ACM Template of kuangbin

{
for(int i=m;i>0;i—)code[i]=code[i—1];
code[0]=0;
}
void dpblank(int i,int j,int cur)
{
int k,left,up;
for (k=0;k<hm[cur].size;k++)
{
decode(code,M,hm[cur].state[k]);
left=code[j—1];
up=code[j];
if(left&&up)
{
if(left==up)
{
if (num>=K) continue;
int t=0;
[/ ERETENNER, EERLBELB B
for (int p=0;p<j—1;p++)
if(code[p])t++;
if(t&1l)continue;
if (num<K)
{
num++;
code[j—1]=code[]]=0;
hm[cur?1].push(encode(code,j==M?M—1:M) ,hm[cur].
k1)
}
}
else
{
code[j—1]=code[]]=0;
for(int t=0;t<=M;t++)
if(code[t]==up)
code[t]=left;
hm[cur”1].push(encode(code,j==M?M—1:M) ,hm[cur].f[k
IDE
+
}
else if(left||up)
{
int t;
if(left)t=1left;
else t=up;
if(maze[i][j+1])
{
code[j—1]=0;
code[j]=t;
hm[cur”1].push(encode(code,M),hm[cur].f[k]);
}
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ACM Template of kuangbin

if(maze[i+1][j])

{
code[j]=0;
code[j—1]=t;
hm[cur”1].push(encode(code,j==M?M—1:M) ,hm[cur].f[k
IDE
+
}
else
{
if(maze[i][j+1]&&maze[i+1][j])
{
code[j—1]=code[j]=13;
hm[cur”1].push(encode(code,j==M?M—1:M) ,hm[cur].f[k
1)
+
}

void dpblock(int i,int j,int cur)

k;

for (k=0;k<hm[cur].size;k++)

}
}
{
int
{
}
}

decode(code,M,hm[cur].state[k]);
code[j—1]=code[]]=0;
hm[cur”1].push(encode(code,j==M?M—1:M) ,hm[cur].f[k]);

char str[20];
void init()

{

scanf ("%d%d%d" ,&N, &M, &K) ;
memset(maze,0,sizeof(maze));
for(int i=1;i<=N;i++)

{

}
}

scanf ("%s",&str);
for(int j=1;j<=M;j++)
if(str[j—1]==".")
maze[i][j]=1;

void solve()

{

int

i,j,cur=0;

hm[cur].init();

hm[cur].push(0,1);

for (i=1;i<=N;i++)
for(j=1;j<=M;j++)

{

hm[cur?1].init();
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210
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ACM Template of kuangbin

if(maze[i][j])dpblank(i,j,cur);
else dpblock(i,j,cur);
curhf=1;
+
int ans=0;
for(i=0;i<hm[cur].size;i++)
if(hm[cur].state[i]==K)

{
ans+=hm[cur].f[i];
ans%=MOD;

}

printf("%d\n",ans);
}
int main()
{
int T;
scanf ("%d",&T) ;
while(T—)
{
init();
solve();
}
return 0;
}
/*
Sample Input
4 41
xk,
4 1

Sample Output
6

*/
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ACM Template of kuangbin

7

7.1

& LA
kY IR ]

/] FEILARR

const double eps
const double inf

le—-8;
le20;

const double pi = acos(—1.0);
const int maxp = 1010;
//Compares a double to zero
int sgn(double x){

}

if(fabs(x) < eps)return 0;
if(x < O)return —1;
else return 1;

//square of a double
inline double sqr(double x){return xxx;}

/ *

*

bR D S R R I

% X% X X% %

*/

Point

Point() — Empty constructor

Point(double _x,double _y) — constructor

input() — double input

output() — %.2f output

operator == — compares x and y

operator < — compares first by x, then by vy
operator — — return new Point after subtracting
curresponging x and y

operator A — cross product of 2d points
operator * — dot product

len() — gives length from origin

len2() — gives square of length from origin
distance(Point p) — gives distance from p

operator + Point b — returns new Point after adding

curresponging x and y

operator x double k — returns new Point after multiplieing x and
y by k

operator / double k — returns new Point after divideing x and y
by k

rad(Point a,Point b)— returns the angle of Point a and Point b
from this Point

trunc(double r) — return Point that if truncated the
distance from center to r

rotleft() — returns 90 degree ccw rotated point
rotright() — returns 90 degree cw rotated point

rotate(Point p,double angle) — returns Point after rotateing the
Point centering at p by angle radian ccw

struct Point{

double x,y;
Point(){}
Point(double _x,double _y){
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X = _X;

y =Y

}
void input(){
scanf ("%LF%LE",&x,&Yy) ;
}
void output(){
printf("%.2f %.2f\n",x,y);

+
bool operator == (Point b)const{

return sgn(x—b.x) == 0 && sgn(y—-b.y) == 0;
+

bool operator < (Point b)const{
return sgn(x—b.x)== 0?sgn(y—b.y)<0:x<b.x;

+

Point operator —(const Point &b)const{
return Point(x—b.x,y—b.y);

+

[/ X

double operator " (const Point &b)const{
return xxb.y — yxb.x;

+

/] =R

double operator *(const Point &b)const{
return xxb.x + yxb.y;

+

/ /BREHKE

double len(){
return hypot(x,y);//E&R#

+

//REKERES

double len2(){
return x*x + yx*y;

+

/ /RER SR EE

double distance(Point p){
return hypot(x—p.x,y—p.y);

+

Point operator +(const Point &b)const{
return Point(x+b.x,yt+b.y);

+

Point operator *(const double &k)const{
return Point(x*k,y*k);

+

Point operator /(const double &k)const{
return Point(x/k,y/k);

+

//WE pa F1 pb HyRf

/I RARKEXNRE a,b FTHBIRA

//Mik Light0J1203

double rad(Point a,Point b){
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ACM Template of kuangbin

}s3
/*

* % X X

E R D S R S . *

*

* % X %

Point p = *this;

return fabs(atan2( fabs((a—p)*(b—p)),(a—p)*x(b—p) ));

}
[IHAKEA r HEE
Point trunc(double r){

double 1 = len();
if(!sgn(l))return x*this;
r /= 1;

return Point(x*r,y*r);
}
/ [ ERTETEERE 90 &
Point rotleft(){

return Point(—y,x);

}

/ /IR ETEESRE 90 &

Point rotright(){
return Point(y,—x);

}
//55E p mIERTETHER: angle

Point rotate(Point p,double angle){

Point v =
double c =

(xthis) — p;

cos(angle), s = sin(angle);

return Point(p.x + V.X*C — V.y*S,p.y + V.X*S + V.y*C);

Stores two points

Line() —
Line(Point _s,Point _e) —
operator == —
Line(Point p,double angle) —
angle degree

Line(double a,double b,double c)
=0

input() —
adjust() —
length() —
angle() —
relation(Point p) —

pointonseg(double p) —
parallel(Line v) —
parallel

segcrossseg(Line v) —

intersection

linecrossseg(Line v) —
linecrossline(Line v) —

Empty constructor

Line through _s and _e

checks if two points are same
one end p , another end at

— Line of equation ax + by + c

inputs s and e

orders in such a way that s < e
distance of se

return 0 <= angle < pi

3 if point is on line

1 if point on the left of line
2 if point on the right of line
return true if point on segment
return true if they are

returns 0 if does not intersect
returns 1 if non—standard

returns 2 if intersects
line and seg

0 if parallel

1 if coincides
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* 2 if dintersects

*x crosspoint(Line v) — returns intersection point

*x dispointtoline(Point p) — distance from point p to the
line

*x dispointtoseg(Point p) — distance from p to the segment

*x dissegtoseg(Line v) — distance of two segment

*x lineprog(Point p) — returns projected point p on se

line

*x symmetrypoint(Point p) — returns reflection point of p
over se

*

x/

struct Line{
Point s,e;

Line () {}
Line(Point _s,Point _e){
s = _s;
e = _e;
}
bool operator ==(Line v){
return (s == v.s)&&(e == v.e);
+

[/ RIB—NEFERA angle FAEELZ,0<=angle<pi
Line(Point p,double angle) {
S = P
if(sgn(angle—pi/2) == 0){
e = (s + Point(0,1));

}
else{

e = (s + Point(1l,tan(angle)));
}

+
//ax+by+c=0
Line(double a,double b,double c){
if(sgn(a) == 0){
s = Point(0,—c/b);
e = Point(l,—c/b);
}
else 1if(sgn(b) == 0){
s = Point(—c/a,0);

e = Point(—c/a,l);
}
else{
s = Point(0,—c/b);
e = Point(1l,(—c—a)/b);
}
+
void 1input(){
s.input();
e.input();
}
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187 void adjust(){

188 if(e < s)swap(s,e);

189 }

190 /| R&EBRIKE

191 double length(){

192 return s.distance(e);

193 }

194 / /1 BEIEZMFA 0<=angle<pi

195 double angle(){

196 double k = atan2(e.y—s.y,e.x—s.x);
197 if(sgn(k) < 0)k += pi;

198 if(sgn(k—pi) == 0)k —= pi;
199 return k;

200 }

201 /] BFE% xR
202 //1 FELEM
203 //2 EGM
204 //3 EE%E

205 int relation(Point p){

206 int ¢ = sgn((p—s)”*(e-s));

207 if(c < O)return 1;

208 else if(c > O)return 2;

209 else return 3;

210 }

211 /] RTEZEE _ERYFI T

212 bool pointonseg(Point p){

213 return sgn((p—s)”(e—s)) == 0 && sgn((p—s)*(p—e)) <= 0;
214 }

215 //BEZEFET (MNELZFITHES)

216 bool parallel(Line v){

217 return sgn((e—s)"(v.e—v.s)) == 0;

218 }

219 / | PRERETHE AT FII

220 //2 FFEHER

221 //1 AEREHERE

222 //0 AR

223 int segcrossseg(Line v){

224 int dl1 = sgn((e-s)?(v.s—s));

225 int d2 = sgn((e-s)*(v.e—s));

226 int d3 = sgn((v.e—v.s)*(s—Vv.s));

227 int d4 = sgn((v.e—v.s)"(e-v.s));

228 if( (d1rd2)==—2 && (d37d4)==—2 )return 2;
229 return (d1==0 && sgn((v.s—s)*(v.s—e))<=0) ||
230 (d2==0 && sgn((v.e—s)*(v.e—e))<=0) ||
231 (d3==0 && sgn((s—Vv.s)*(s—v.e))<=0) ||
232 (d4==0 && sgn((e—v.s)*x(e—v.e))<=0);
233 }

234 / | Bk TNk B AR 38 F| By

235 //—*this line -v seg

236 //2 e

237 //1 AEREHERE
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//0 I

int linecrossseg(Line v){
int dl1 = sgn((e-s)?(v.s—s));
int d2 = sgn((e—s)?(v.e-s));
if((d17rd2)==—2) return 2;
return (d1==0||d2==0);

+

/| E%XR

//0 FiT

//1 EE

//2 ¥R

int linecrossline(Line v){
if((xthis) .parallel(v))

return v.relation(s)==3;

return 2;

+

VOB %5 0k =

/| BFRIEBAELE N FITHES

Point crosspoint(Line v){
double al = (v.e—v.s)"(s—v.s);
double a2 = (v.e—v.s)?(e—v.s);
return Point((s.x*a2—e.x*al)/(a2—al),(s.y*xa2—e.y*al)/(a2—al

)5
+

/] BEIEZ%RES
double dispointtoline(Point p){
return fabs((p—s)”(e—s))/length();
+
/] RBZEREE
double dispointtoseg(Point p){
if(sgn((p—s)x(e—s))<0 || sgn((p—e)*(s—e))<0)
return min(p.distance(s),p.distance(e));
return dispointtoline(p);
+
/ /1R EIZREL B 2% B B BE
/ /AR R A& AHEZ, BXESEHRE 0 T
double dissegtoseg(Line v){
return min(min(dispointtoseg(v.s) ,dispointtoseg(v.e)),min(v
.dispointtoseg(s),v.dispointtoseg(e)));
+
//RER p EEZ% EHIRE
Point lineprog(Point p){
return s + ( ((e—s)x((e—s)x(p—s)))/((e=s).len2()) );
+
//RER p XTFEZHIXNIRS
Point symmetrypoint(Point p){
Point q = lineprog(p);
return Point(2*xq.x—p.X,2*q.y—p.Y);

13
/ /&l
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struct circle{

Point p;//E

double r;//¥#1&

circle(){}

circle(Point _p,double _r){
P = _p;
r= _r;

}

circle(double x,double y,double _r){
p = Point(x,y);
r= _r;

+

/| ZRFRINEER

//EE Point BY + / rotate() LAK Line B crosspoint()

/[ FIR A p) hELSEI B
/ /Wit : UVA12304
circle(Point a,Point b,Point c){

Line u = Line((a+b)/2,((a+b)/2)+((b—a).rotleft()));
Line v = Line((b+c)/2,((b+c)/2)+((c—b).rotleft()));

p = u.crosspoint(v);
r p.distance(a);

}
/| =RAERAYIE

//B% bool t ®EBEIEH, RENRTHMELEIMNEEE KX

/ /MK : UVA12304

circle(Point a,Point b,Point c,bool t){

Line u,v;

double m = atan2(b.y—a.y,b.x—a.x), n = atan2(c.y—a.y,c.x—a.

X);
u.s = a;
u.e = u.s + Point(cos((n+m)/2),sin((n+m)/2));
v.s = b;
m = atan2(a.y-b.y,a.x—b.x) , n = atan2(c.y-b.y,c.x—b.x);
v.e = v.s + Point(cos((n+m)/2),sin((n+m)/2));
p = u.crosspoint(v);
r = Line(a,b) .dispointtoseg(p);
}
/ /AN
void 1input(){
p.input();
scanf ("%Lf",&r);
}
/ /%

void output(){

printf("%.21f %.21f %.21f\n",p.x,p.y,r);

+
bool operator == (circle v){

return (p==v.p) && sgn(r—v.r)==0;
+

bool operator < (circle v)const{

return ((p<v.p)||((p==v.p)&&sgn(r—v.r)<0));
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+

//E#R

double area(){
return pix*rxr;

+

/B

double circumference(){
return 2xpix*r;

+

/] SRR K FR

//0 B

//1 EE

//2 EA

int relation(Point b){
double dst = b.distance(p);
if(sgn(dst—-r) < 0)return 2;
else if(sgn(dst-r)==0)return 1;
return 0;

+

/| &EFMERNXFR

/ /EERA RO R BRI BE SRR &R

int relationseg(Line v){
double dst = v.dispointtoseg(p);
if(sgn(dst—r) < 0)return 2;

else if(sgn(dst—r) == 0)return 1;
return 0O;

+

/| BE&MENXFR

/ /LB ERO B ELEEMEER XA

int relationline(Line v){
double dst = v.dispointtoline(p);
if(sgn(dst—r) < O)return 2;
else if(sgn(dst-r) == 0)return 1;
return 0;

+

/ /BRI X Z

//5 HE

//4 9]

//3 X%

/]2 RAY]

//1 AE

//EZE Point B distance

/ /MK : UVA12304

int relationcircle(circle v){
double d = p.distance(v.p);
if(sgn(d—r—v.r) > 0)return 5;
if(sgn(d—r—v.r) == 0)return 4;
double 1 = fabs(r—v.r);

if(sgn(d—r—v.r)<0 && sgn(d—1)>0)return 3;

if(sgn(d—1)==0)return 2;
if(sgn(d-1)<0)return 1;
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ACM Template of kuangbin

+
[/ KAANERRZS, BE 0 RRREXR, BE 1 2—1XE, 2 2818
//EE relationcircle
/ /MR : UVA12304
int pointcrosscircle(circle v,Point &pl,Point &p2){
int rel = relationcircle(v);
if(rel == || rel == 5)return 0;
double d p.distance(v.p);
double 1 (dxd+r*r—v.r*xv.r)/(2%d);
double h = sqgrt(r*xr—1x1);
Point tmp = p + (v.p—p).trunc(l);
pl = tmp + ((v.p—p).rotleft().trunc(h));
p2 = tmp + ((v.p—p).rotright().trunc(h));
if(rel == || rel == 4)
return 1;
return 2;

}
[/ RELFMENRZ R, REZSM
int pointcrossline(Line v,Point &pl,Point &p2){
if(! (xthis).relationline(v))return 0;
Point a = v.lineprog(p);
double d = v.dispointtoline(p);
d = sqrt(rxr—dxd);
if(sgn(d) == 0){

plL = aj
p2 = aj;
return 1;

pl = a + (v.e—v.s).trunc(d);
p2 = a — (v.e—v.s).trunc(d);
return 2;
}
//BEE a,b Am, FEA r1 BIBENE
int gercircle(Point a,Point b,double rl,circle &cl,circle &c2){
circle x(a,rl),y(b,rl);
int t = x.pointcrosscircle(y,cl.p,c2.p);
if(!t)return 0;
cl.r = c2.r = r;
return t;
}
//BEIEEZ% u Y], 3R q, FEHR r1 BNE
/ /K : UVA12304
int getcircle(Line u,Point q,double rl,circle &cl,circle &c2){
double dis = u.dispointtoline(q);
if(sgn(dis—r1x2)>0)return 0;
if(sgn(dis) == 0){
cl.p = q + ((u.e—u.s).rotleft().trunc(rl));
c2.p = q + ((u.e—u.s).rotright().trunc(rl));
cl.r = c2.r = rl;
return 2;
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Line ul = Line((u.s + (u.e—u.s).rotleft().trunc(rl)),(u.e +
(u.e—u.s).rotleft().trunc(rl)));

Line u2 = Line((u.s + (u.e—u.s).rotright().trunc(rl)),(u.e
+ (u.e—u.s).rotright().trunc(rl)));

circle cc = circle(q,rl);

Point pl,p2;

if(!cc.pointcrossline(ul,pl,p2))cc.pointcrossline(u2,pl,p2)
b

cl = circle(pl,rl);

if(pl == p2){

c2 = cl;

return 1;
}
c2 = circle(p2,rl);
return 2;

+
//EEE% u,v f8Y, &R r1 ME
/ /MR UVA12304
int getcircle(Line u,Line v,double rl,circle &cl,circle &c2,
circle &c3,circle &c4){
if(u.parallel(v))return 0;//AEZ%FIT
Line ul = Line(u.s + (u.e—u.s).rotleft().trunc(rl),u.e + (u
.e—u.s).rotleft().trunc(rl));
Line u2 = Line(u.s + (u.e—u.s).rotright().trunc(rl),u.e + (
u.e—u.s).rotright().trunc(rl));
Line vl = Line(v.s + (v.e—v.s).rotleft().trunc(rl),v.e + (v
.e—v.s).rotleft().trunc(rl));
Line v2 = Line(v.s + (v.e—v.s).rotright().trunc(rl),v.e + (
v.e—v.s).rotright().trunc(rl));
cl.r = c2.r = c3.r = c4.r = rl;
cl.p = ul.crosspoint(vl);
c2.p = ul.crosspoint(v2);
c3.p = u2.crosspoint(vl);
c4.p = u2.crosspoint(v2);
return 4;
+
//BEIRSAHEZE cx,cy ¥y, F2A r1 BE
/ /MK : UVA12304
int getcircle(circle cx,circle cy,double rl,circle &cl,circle &
c2){
circle x(cx.p,rl+cx.r),y(cy.p,rl+cy.r);
int t = x.pointcrosscircle(y,cl.p,c2.p);
if(!t)return 0;
cl.r = c2.r = rl;
return t;

}

/13— S2EEZ% (SHETRAENXR)

//Mik: UVA12304

int tangentline(Point g,Line &u,Line &v){
int x = relation(q);
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}

if(x == 2)return 0;
if(x == 1){
u = Line(q,q + (g—p).rotleft());
V = Uu;
return 1;
}
double d p.distance(q);
double 1 rxr/d;
double h = sqrt(r*r—1x1);
u = Line(q,p + ((g—p).trunc(l) + (g—p).rotleft().trunc(h)))
J
v = Line(q,p + ((g—p).trunc(l) + (g—p).rotright().trunc(h))
)3

return 2;

/ [ RPEEIHEZ R E R

double areacircle(circle v){

}

int rel = relationcircle(v);

if(rel >= 4)return 0.0;

if(rel <= 2)return min(area(),v.area());
double d = p.distance(v.p);

double hf = (r+v.r+d)/2.0;

double ss = 2xsqrt(hfx(hf-r)x(hf-v.r)x(hf-d));
double al = acos((rxr+d*d—v.rxv.r)/(2.0%rxd));
al = al*rx*r;

double a2 = acos((v.r*v.r+d*d—r*r)/(2.0xv.rxd));
a2 = a2*xv.r*v.r;

return al+a2-ss;

//REBEF=FAF pab BIHEZEFR
//Mix: POJ3675 HDU3982 HDU2892
double areatriangle(Point a,Point b){

if(sgn((p—a)*(p—b)) == O)return 0.0;

Point q[5];

int len = 0;

gllen++] = aj;

Line 1(a,b);

Point pl,p2;

if(pointcrossline(l,q[1],q[2])==2){
if(sgn((a—q[1])*(b—q[1]))<0)q[len++]
if(sgn((a—q[2])*(b—q[2]))<0)q[len++]

qll];
ql2];

}
qllen++] = b;
if(len == 4 && sgn((q[0]—q[1])*(q[2]—q[1]))>0)swap(q[l],q
[2]1);
double res = 0;
for(int i = 0;1 < len—1;i++){
if(relation(q[i])==0]||relation(q[i+1])==0)
double arg = p.rad(q[i]l,q[i+1]);
res += rxrxarg/2.0;
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else{
res += fabs((q[i]-p)*(ql[i+1]—p))/2.0;
}
}
return res;
}
}s
/*

*x n,p Line 1 for each side

* dinput(int _n) —
*x add(Point q) —

the list

*x getline() _
*x cmp —

convex_hull order

*x norm() —

order

*x getconvex(polygon &convex) —

convex

*x Graham(polygon &convex) —

convex

* %

vertex

b D S R R I

CCw

*x getbarycentre() —

*
*/
struct polygon{
int n;
Point p[maxp];
Line 1[maxp];
void input(int _n){
n = _n;
for(int i = 0;7 < n;i++)
plil.input();

+

void add(Point q){
pln++] = q;

+

void getline(){
for(int i = 0;7 < nj;i++){
L[i] = Line(plil,pl(i+1)%n]);

isconvex() —
relationpoint(Point q) —

convexcut(Line u,polygon &po) —
gercircumference() —
getarea() —
getdir() —

inputs _n size polygon
adds a point at end of

populates line array
comparision 1in

sorting in convex_hull
returns convex hull 1in
returns convex hull 1in

checks if convex
returns 3 if q is a

2 if on a side

1 if dinside

® if outside
left side of u 1in po
returns side length
returns area

returns 0@ for cw, 1 for

returns barycenter
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573 }

574 }

575 struct cmp{

576 Point p;

577 cmp(const Point &p0@){p = p0O;}

578 bool operator () (const Point &aa,const Point &bb){
579 Point a = aa, b = bb;

580 int d = sgn((a—p)*(b—p));

581 if(d == 0){

582 return sgn(a.distance(p)—b.distance(p)) < 0;
583 1

584 return d > 0;

585 }

586 }s

587 / [EATIR AR
588 [ BERFERIRE AR
589 [/EBEEEHSHE Point BY < BIEF (min REER)

590 void norm(){

591 Point mi = p[0];

592 for(int i = 1;i < nji++)mi = min(mi,p[i]);
593 sort(p,ptn,cmp(mi));

594 }

595 //BEILE

596 //BENOEEENRESE 0~n-1 B

597 / | A B 75

598 [ EEMREFN, ERFFITHRAERLR, SFEHLENEHKIFR

599 / /MR Light0J1203 Light0J1239

600 void getconvex(polygon &convex){

601 sort(p,p+n);

602 convex.n = nj;

603 for(int i = 0;i < min(n,2);i++){

604 convex.p[i] = pl[i];

605 }

606 if(convex.n == 2 && (convex.p[0] == convex.p[l]))convex.n
—3/ /43
#1

607 if(n <= 2)return;

608 int &top = convex.n;

609 top = 1;

610 for(int i = 2;1 < n;i++){

611 while(top && sgn((convex.p[top]—p[i])"(convex.p[top—1]—

plil)) <= 0)

612 top—;

613 convex.p[++top] = p[i];

614 }

615 int temp = top;

616 convex.p[++top] = p[n—2];

617 for(int i = n—3;i >= 0;i—){

618 while(top != temp && sgn((convex.p[top]—p[i])~(convex.p

[top—1]—p[i])) <= 0)
619 top—;
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convex.p[++top] = pl[il;
}
if(convex.n == 2 && (convex.p[0] == convex.p[l]))convex.n
—;/ /%%
#1

convex.norm() ; //RFBEIMZINFIE S, HEFEZERTE
}
/ /BRI RN —FEE
//MiK Light0J1203 Light0J1239
void Graham(polygon &convex) {
norm() ;
int &top = convex.n;
top = 0;
if(n == 1){
top = 1;
convex.p[0]
return;

ploO];

}

if(n == 2){
top = 2;
convex.p[0] plO];
convex.p[l] = p[1];

if(convex.p[0] == convex.p[l])top—;
return;

¥

convex.p[0] = p[0O];

convex.p[l] = p[1];

top = 2;
for(int i = 2;7 < n;i++){
while( top > 1 && sgn((convex.p[top—1]—convex.p[top—2])
AN(pli]—convex.p[top—2])) <= 0 )

top—;
convex.p[top++] = p[i];
}
if(convex.n == 2 && (convex.p[0] == convex.p[l]))convex.n
—3/ /%%
#1
+
/ /FIE 2 A 2Ry
bool -isconvex()({
bool s[2];
memset(s,false,sizeof(s));
for(int i = 0;1 < n;i++){
int j = (i+1)%n;
int k = (j+1)%n;
s[sgn((p[jl—p[il) " (pl[kl—p[il))+1] = true;
if(s[0] && s[2])return false;
}
return true;
+

[ 1FIE R FMEEZ DMK R
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666 // 3 2kt

667 // 28k

668 // 1 HEB

669 /] © FhEB

670 int relationpoint(Point q){

671 for(int i = 0;7 < n;i++){

672 if(p[i] == q)return 3;

673 }

674 getline();

675 for(int i = 037 < n;i++){

676 if(l[i].pointonseg(q))return 2;

677 }

678 int cnt = 0;

679 for(int i = 0;1 < n;i++){

680 int j = (i+1)%n;

681 int k = sgn((gq—p[J1) M (p[il-p[i1));

682 int u = sgn(p[il.y—q.y);

683 int v = sgn(p[jl.y—q.y);

684 if(k > 0 & u < 0 && v >= Q)cnt++;

685 if(k < 0 & v < 0 && u >= 0)cnt—;

686 }

687 return cnt != 0;

688 }

689 //E% u YIEIC AR M

690 /[ EEEZ%AE

691 / /it : HDU3982

692 void convexcut(Line u,polygon &po){

693 int &top = po.n;//;¥E5|H

694 top = 0;

695 for(int i = 0;1 < n;i++){

696 int d1 = sgn((u.e—u.s)?(p[il—u.s));

697 int d2 = sgn((u.e—u.s)M(p[(i+1)%n]—u.s));

698 if(dl >= 0)po.p[top++] = p[i];

699 if(d1xd2 < O)po.p[top++] = u.crosspoint(Line(p[i],p[(i
+1)%n]));

700 }

701 }

702 //18EIA%

703 //Mik Light0J1239

704 double getcircumference(){

705 double sum = 0;

706 for(int i = 037 < n;i++){

707 sum += p[i].distance(p[(i+1)%n]);

708 }

709 return sum;

710 }

711 //SEIER

712 double getarea(){

713 double sum = 0;

714 for(int i = 0;1 < n;i++){

715 sum += (p[i]l*p[(i+1)%n]);
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}
return fabs(sum)/2;
+
/ /1B E 5
/1 FRERE, 0 RRIARIE
bool getdir(){
double sum = 0;
for(int i = 0;7 < n;i++)
sum += (p[i]*p[(i+1)%n]);
if(sgn(sum) > O)return 1;
return 0O;
+
/[ 1BEIE I
Point getbarycentre(){
Point ret(0,0);
double area = 0;
for(int i = 1;7 < n—1;i++){
double tmp = (p[i]l-p[0])"(p[i+1]—p[0]);
if(sgn(tmp) == 0)continue;
area += tmp;
ret.x += (p[0].x+p[i].x+p[i+1].x)/3*xtmp;
ret.y += (p[0].y+p[i].y+p[i+1].y)/3*tmp;
}
if(sgn(area)) ret = ret/area;
return ret;
+
/] %N FEZZ R ER
//MRX: POJ3675 HDU3982 HDU2892
double areacircle(circle c){
double ans = 0;
for (int i ;7 < n3i++){
int j = (i+1)%n;
if(sgn( (pljl-c.p)*(plil-c.p) ) >= 0)
ans += c.areatriangle(p[i]l,pl[jl);

else ans —= c.areatriangle(p[il,pl[j]l);
}
return fabs(ans);
}
NESY 2 NEEFA

/] 2 BElE2£EZHEEA
// 1 BEZORER, W2 T2afa%F
/] 0 HE
int relationcircle(circle c){
getline();
int x = 2;
if(relationpoint(c.p) != 1)return 0;//RWLAERE
for(int i = 0;7 < n;i++){
if(c.relationseg(l[i])==2)return 0;
if(c.relationseg(l[i])==1)x = 1;
}

return x;
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+
b5
//AB X AC
double cross(Point A,Point B,Point C){
return (B-A)"N(C-A);
}
//AB*AC
double dot(Point A,Point B,Point C){
return (B—A)*(C-A);
3
[/ BINEREREE
/] A 2EROE (T BREETEInF)
// Mk UVA 10173
double minRectangleCover (polygon A){
//E4EH A.n < 3 HIIBR
if(A.n < 3)return 0.0;
A.p[A.n] = A.p[O];
double ans = —1;
intr =1, p =1, q;
for(int i = 0;i < A.nji++){
//FEEB A.p[i] - A.p[i+l] RIZME
while( sgn( cross(A.p[i],A.p[i+1],A.p[r+1]) — cross(A.p[i],
A.pli+1l],A.plr]l) ) >= 0)
r = (r+l1)%A.n;
//EH A.p[i]l - A.p[i+l] FMELIFE n FEMS
while(sgn( dot(A.p[i],A.p[i+1],A.p[p*+1l]) — dot(A.p[i],A.p[i
+1],A.plpl) ) >=0)
p = (ptl)%A.n;
if(i == 0)g = p;
//EH A.p[i] - A.p[i+1l] FAELAERZHS
while(sgn(dot(A.p[i],A.p[i+1],A.p[g+1l]) — dot(A.p[i],A.p[i
+1],A.plql)) <= 0)
g = (g+1)%A.n;
double d = (A.p[i] — A.p[i+1]).1len2();
double tmp = cross(A.p[i],A.p[i+1],A.p[r]) x*
(dot(A.p[i],A.p[i+1],A.p[p]) — dot(A.p[i],A.p[i+1],A.p[

ql))/d;
if(ans < 0 || ans > tmp)ans = tmp;
}
return ans;
}
/| B0/

/| BB REREH, £ qlg2 BZEM
/ /MK : HDU3982
vector<Point> convexCut(const vector<Point> &ps,Point ql,Point g2){
vector<Point>qs;
int n = ps.size();
for(int i = 0;1 < n;i++){
Point pl = ps[i], p2 = ps[(i+1)%n];
int d1 = sgn((q2—q1)"(pl-ql)), d2 = sgn((92—ql)”*(p2—ql));
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814 if(dl >= 0)

815 gs.push_back(pl);

816 if(dl x d2 < 0)

817 gs.push_back(Line(pl,p2).crosspoint(Line(ql,qg2)));

818 }

819 return gs;

820 |}

821 | //HF@ER

822 |//Mik P0JI3335 P0J1474 P0J1279

823 //***************************

824 |struct halfplane:public Line{

825 double angle;

826 halfplane() {}

827 //FREIE s->e RS (EM) BI¥EEE

828 halfplane(Point _s,Point _e){

829 S = _S;

830 e = _e;

831 }

832 halfplane(Line v){

833 S = V.S;

834 e = v.e;

835 }

836 void calcangle(){

837 angle = atan2(e.y—s.y,e.X—S.X);

838 }

839 bool operator <(const halfplane &b)const{

840 return angle < b.angle;

841 }

842 |}

843 |[struct halfplanes{

844 int n;

845 halfplane hp[maxp];

846 Point p[maxp];

847 int que[maxp];

848 int st,ed;

849 void push(halfplane tmp){

850 hp[n++] = tmp;

851 }

852 //EE

853 void unique(){

854 int m = 1;

855 for(int i = 1;7 < n;i++){

856 if(sgn(hp[i].angle—hp[i—1].angle) != 0)

857 hp[m++] = hp[i];

858 else if(sgn( (hp[m—1].e—hp[m—1].s)*(hp[i].s—hp[m—1].s)
) > 0)

859 hp[m—1] = hp[i];

860 }

861 n = m;

862 }

863 bool halfplaneinsert(){
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for(int i = 0;7 < n;i++)hp[i].calcangle();
sort(hp,hp+n);
unique();
que[st=0] 0;
queled=1] = 1;
p[l] = hp[0].crosspoint(hp[1l]);
for(int i = 2;7 < n;i++){
while(st<ed && sgn((hp[i].e—hp[i].s)*(p[ed]—hp[i].s))
<0)ed—;
while(st<ed && sgn((hp[i].e—hp[i]l.s)*(p[st+l]—hp[i].s))
<O)st++;
quel[++ed] = 1;
if(hp[i].parallel(hp[que[ed—1]]))return false;
pled]=hp[i].crosspoint(hp[que[ed—1]]);

}
while(st<ed && sgn((hp[que[st]].e—hp[que[st]].s)*(p[ed]—hp[
quel[st]].s))<0)ed—;
while(st<ed && sgn((hp[que[ed]].e—hp[quel[ed]].s) (p[st+l]—
hp[quel[ed]].s))<0)st++;
if(st+1>=ed)return false;
return true;
+
/] BEIREFXTLER BN ZIAR
//E=EFAR halfplaneinsert() HiR[El true
void getconvex(polygon &con){
plst] = hp[que[st]].crosspoint(hp[quel[ed]]);
con.n = ed—st+1;
for(int j = st,i = 0;j <= ed;i++,j++)
con.p[i] = p[3jl;
}
}s3

//***************************

const int maxn = 1010;
struct circles{
circle c[maxn];
double ans[maxn];//ans[i] RRAEBET i XHER
double pre[maxn];
int n;
circles(){}
void add(circle cc){
c[n++] = cc;
+
//x BEE y H
bool 1inner(circle x,circle y){
if(x.relationcircle(y) != 1l)return 0;
return sgn(x.r—y.r)<=071:0;
+
//EHERFEERNENE
void init_or(){
bool mark[maxn] = {0};
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int i,j,k=0;
for(i = 0;1 < n;i++){
for(j = 0;] < n;j++)
if(i = j && !mark[j]){
if( (c[il==c[j])||inner(c[i]l,c[j]) )break;
}
if(j < n)mark[i] = 1;
}
for(i = 031 < nji++)
if(!mark[i])
clk++] = c[i];
n = k;
+
//BEIMERZEERNEHNE
void 1init_add(){
int i,j,k;
bool mark[maxn] = {0};
for(i = 0;1 < n;i++){
for(j = 03] < n;j++)
if(i != j && !mark[j]){
if( (c[i1==c[31)||inner(c[j1,c[1]) )break;
}
if(j < n)mark[i] = 1;
}
for(i = 031 < nji++)
if(!mark[i])
clk++] = c[i];
n = k;
+
[/HEA r BE, BEHR th MNASHEAER
double areaarc(double th,double r){
return 0.5xrxrx(th—sin(th));
+
/ /M SPOJVCIRCLES SPOJCIRUT
//SPOJVCIRCLES Xk n NMEHMER, FEML init_or() ZEEERE (BN
WA)
//SPOJCIRUT RKR#EEZE k RHEFR, TBEM init_or()
[/ FFRBEZADXERMCIE, FTeEfRERE, MATREE init_or ()
//RESEEBRH, EE init_or, HEF—1BHHMEXEHEEER
void getarea(){
memset(ans,0,sizeof(ans));
vector<pair<double,int> >v;
for(int i = 0;7 < n;i++){
v.clear();
v.push_back(make_pair(—pi,1));
v.push_back(make_pair(pi,—1));
for(int j = 0;j < n;j++)
if(i 1= §){
Point q = (c[jl.p — cl[il.p);
double ab = g.len(),ac = c[i].r, bc = c[j].r;
if(sgn(ab+ac—bc)<=0){
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v.push_back(make_pair(—pi,1));
v.push_back(make_pair(pi,—1));
continue;

}

if(sgn(ab+bc—ac)<=0)continue;

if(sgn(ab—ac—bc)>0)continue;

double th = atan2(q.y,q.x), fai = acos((ac*ac+

abxab—bcxbc)/(2.0%xac*ab));

double a0 = th—fai;

if(sgn(ad+pi)<0)ad+=2%pi;

double al = th+fai;

if(sgn(al—pi)>0)al—=2%pi;

if(sgn(ab—al)>0){
v.push_back(make_pair(a0,1));
v.push_back(make_pair(pi,—1));
v.push_back(make_pair(—pi,1));
v.push_back(make_pair(al,—1));

}

else{
v.push_back(make_pair(a0,1));
v.push_back(make_pair(al,—1));

}

}
sort(v.begin(),v.end());

int cur = 0;
for(int j = 0;j < v.size();j++){
if(cur && sgn(v[j].first—prelcur])){
ans[cur] += areaarc(v[j].first—prel[cur],c[i].r)
ans[cur] += 0.5x(Point(c[i].p.x+c[i].r*cos(pre[
cur]),c[i]l.p.ytc[i].rxsin(prel[cur]))”*Point(c
[i].p.x*tc[i].rxcos(v[j].first),c[i].p.y+c[i
J.rxsin(v[j].first)));
}
cur += v[j].second;
pre[cur] = v[j].first;

}
}
for(int i = 1;7 < n;i++)
ans[i] —= ans[i+1];
}
}s3
7.2 =YL

const double eps = 1le-8;

int sgn(double x){
if(fabs(x) < eps)return 0;
if(x < O)return —1;
else return 1;

}

struct Point3{
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double x,y,z;

Point3(double _x = 0,double _y = 0,double
X = _X;
y = Y5
z = _z;

}

void 1input(){
scanf ("%Lf%1LfaeLlf",&x,&y,&z);

+

void output(){
scanf("%.21f %.21f %.21f\n",x,y,z);

+

bool operator
return sgn(x—b.x)

0;

(const Point3 &b)const{
0 && sgn(y—b.y)

}

bool operator <(const Point3 &b)const{

0) {

-z =

0 && sgn(z—b.z) ==

return sgn(x—b.x)==0?(sgn(y—b.y)==0?sgn(z—b.z)<0:y<b.y) :x<b

<X

+

double len(){
return sqrt(xxx+yxy+zxz);

+

double 1len2(){
return Xx*xx+yxy+zxz;

+

double distance(const Point3 &b)const{
return sqrt((x—b.x)*x(x—b.x)+(y—b.y)x*

)

+

Point3 operator —(const Point3 &b)const{
return Point3(x—b.x,y—-b.y,z—b.z);

+

Point3 operator +(const Point3 &b)const{
return Point3(x+b.x,y+b.y,z+b.z);

+

Point3 operator x(const double &k)const{
return Point3(x*xk,yxk,zxk);

+

Point3 operator /(const double &k)const{
return Point3(x/k,y/k,z/k);

+

/| B3

double operator *(const Point3 &b)const{
return xxb.x+yxb.y+zxb.z;

+

/] X3

Point3 operator "(const Point3 &b)const{

(y—b.y)+(z—b.z)*(z—b.Zz)

return Point3(y*b.z—z*xb.y,zxb.x—xxb.z,x*xb.y—y*b.x);

}
double rad(Point3 a,Point3 b){
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Point3 p = (xthis);

return acos( ( (a—p)*(b—p) )/ (a.distance(p)*b.distance(p))

)3
¥

k3355
Point3 trunc(double r){
double 1 = len();
if(!sgn(l))return *this;
r/=1;
return Point3(x*r,y*xr,z*r);
+
+3
struct Line3
{
Point3 s,e;
Line3(){}
Line3 (Point3 _s,Point3 _e)
{
s = _s;
e = _e;
+
bool operator ==(const Line3 v)
{
return (s==v.s)&&(e==v.e);
+
void input()
{
s.input();
e.input();
+
double length()
{
return s.distance(e);
+
[/ BEIE%ES
double dispointtoline(Point3 p)
{
return ((e—s)?(p—s)).len()/s.distance(e);
+
/] BRI ES
double dispointtoseg(Point3 p)
{
if(sgn((p—s)*(e—s)) < 0 || sgn((p—e)*(s—e)) < 0)
return min(p.distance(s),e.distance(p));
return dispointtoline(p);
+
//BEIS p EEZ LRI
Point3 lineprog(Point3 p)
{
return s + ( ((e—s)x((e—s)*x(p-s)))/((e-s).len2()) );
+
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106 //p SRILEELEIE arg BE

107 Point3 rotate(Point3 p,double ang)

108 {

109 if(sgn(((s—p)*r(e—p)).len()) == O)return p;

110 Point3 fl1 = (e—s)"(p—s);

111 Point3 f2 = (e—s)"(f1);

112 double len = ((s—p)"(e—p)).len()/s.distance(e);

113 fl1 = fl.trunc(len); f2 = f2.trunc(len);

114 Point3 h = p+f2;

115 Point3 pp = h+fl;

116 return h + ((p—h)*cos(ang)) + ((pp—h)*sin(ang));

117 }

118 /| REEZE

119 bool pointonseg(Point3 p)

120 {

121 return sgn( ((s—p)*(e—p)).len() ) == 0 && sgn((s—p)*(e—p))
J

122 }

123 |}

124 |struct Plane

125 |{

126 Point3 a,b,c,o0;//FELM=1NR, URZEERE

127 Plane(){}

128 Plane(Point3 _a,Point3 _b,Point3 _c)

129 {

130 a = _a;

131 b = _b;

132 c = _C;

133 o = pvec();

134 1

135 Point3 pvec()

136 {

137 return (b—a)”"(c—a);

138 }

139 //ax+by+cz+d = 0

140 Plane(double _a,double _b,double _c,double _d)

141 {

142 o = Point3(_a,_b,_c);

143 if(sgn(_a) != 0)

144 a = Point3((—_d—_c—_b)/_a,1,1);

145 else if(sgn(_b) != 0)

146 a = Point3(1,(—_d—_c—_a)/_b,1);

147 else if(sgn(_c) != 0)

148 a = Point3(1,1,(—_d—_a—_b)/_c);

149 }

150 / | FTE S E LRI

151 bool pointonplane(Point3 p)

152 {

153 return sgn((p—a)*o) == 0;

154 }

155 /| FFEERA
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double angleplane(Plane f)
{
return acos(o*xf.o)/(o.len()*xf.o.len());
}
[/ FEMELZHIRZR, BREEZRXSNH

int crossline(Line3 u,Point3 &p)

{
double x = ox(u.e—a);
double y = ox*x(u.s—a);
double d = x—vy;
if(sgn(d) == 0)return 0;

= ((u.s*x)—(u.exy))/d;

return 1;

}

RETERAS (LRERFE
Po1nt3 pointtoplane(Point3 p)

{
Line3 u = Line3(p,pto0);
crossline(u,p);
return p;
}
/ /[ FEMFEAIAL
int crossplane(Plane f,Line3 &u)
{
Point3 oo = o”f.o;
Point3 v = o0”"00;
double d = fabs(f.o*v);
if(sgn(d) == 0)return 0;
Point3 q = a + (vx(f.ox(f.a—a))/d);
u = Line3(q,q+00);
return 1;
}
b5
7.3 FESIELX
HDU1007/Z20J2107

const int MAXN = 100010;
const double eps = le-8;
const double INF le20;
struct Point{
double x,y;
void 1input(){
scanf ("%Lf%Lf",&x,&y) ;

}
}s3
double dist(Point a,Point b){

return sqrt((a.x—b.x)*x(a.x—b.x) + (a.y—b.y)*x(a.y-b.y));
}
Point p[MAXN];
Point tmpt[MAXN];
bool cmpx(Point a,Point b){
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return a.x < b.x ||

}

bool cmpy(Point a,Point b){
return a.y < b.y ||

}

double Closest_Pair(int left,int right){
double d = INF;
if(left == right)return d;
right)return dist(p[left],plright]);
int mid = (left+right)/2;
double dl1 = Closest_Pair(left,mid);
double d2 = Closest_Pair(mid+l,right);
d = min(d1,d2);

if(left+l ==

int cnt = 0;

for (int i = left;i <= right;i++){
if(fabs(p[mid].x — p[i]l.x) <= d)
tmpt[cnt++]

}

sort(tmpt,tmpt+cnt,cmpy);
for(int i = 0;i < cnt;i++){

ACM Template of kuangbin
b.x & & a.y < b.y);

b.y & a.x < b.x);

HFowOWwoo~NOOTUhWNH

=

for(int j i+l;j < cnt && tmpt[jl.y — tmpt[i].y < d;j++)
d = min(d,dist(tmpt[i],tmpt[j]));
+
return d;
}
int main(){
int n;
while(scanf ("%d",&n) 1 && n){
for(int i = 0;1 < n;i++)p[i].input();
sort(p,p*+n,cmpx) ;
printf("%.21f\n",Closest_Pair(0,n—1));
+
return 0;
}
7.4 ZHMNE

7.4.1 HDU4273
HDU 4273 #/h—N=#O8, KELEIFRANREES.

const double eps = le-—8;
const 1int MAXN = 550;
int sgn(double x){
if(fabs(x) < eps)return 0;
if(x < O)return —1;
else return 1;
}
struct Point3{
double x,y,z;
Point3(double _x = 0, double _y = 0, double _z = 0){
X = _X;
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y = Y5
z = _z;

+
void input(){
scanf ("%Lf%Lf%BLf",&x,&y,&Z) ;
+
bool operator ==(const Point3 &b)const{
return sgn(x—b.x) == 0 && sgn(y—-b.y) == 0 && sgn(z—b.z)
0;

}
double len(){

return sqrt(xxx+yxy+zxz);

+

double 1len2(){
return x*xx+yxy+zxz;

+

double distance(const Point3 &b)const{
return sqrt((x—b.x)*x(x—b.x)+(y—b.y)*x(y—b.y)+(z—b.z)*(z—b.z)

)

+

Point3 operator —(const Point3 &b)const{
return Point3(x—b.x,y—-b.y,z—b.z);

+

Point3 operator +(const Point3 &b)const{
return Point3(x+b.x,y+b.y,z+b.z);

+

Point3 operator x(const double &k)const{
return Point3(x*xk,yxk,zxk);

+

Point3 operator /(const double &k)const{
return Point3(x/k,y/k,z/k);

+

/| B3

double operator *(const Point3 &b)const{
return xxb.x + yxb.y + zxb.z;

+

/| X3

Point3 operator "(const Point3 &b)const{
return Point3(y*b.z—z*xb.y,zxb.x—xxb.z,x*xb.y—y*b.x);

+

}s3
struct CH3D{

struct face{
[/ F=rRGE—1E L= ENES
int a,b,c;
//FZRZEHEERTHRANGE M@
bool ok;

+s

/| RT3

int n;

Point3 P[MAXNT];
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61 //EBEREMN=ZARH

62 int num;

63 / /B REN=/AF

64 face F[8*MAXN];

65 int g[MAXN][MAXN];

66 / X3k

67 Point3 cross(const Point3 &a,const Point3 &b,const Point3 &c){
68 return (b—a)”"(c—a);

69 }

70 [/ =ZRFEER *2

71 double area(Point3 a,Point3 b,Point3 c){
72 return ((b—a)?(c—a)).len();
73 }

74 //HEABEER *6

75 double volume(Point3 a,Point3 b,Point3 c,Point3 d){
76 return ((b—a)?(c—a))*(d—a);
77 }

78 //IE: SIE@EEE

79 double dblcmp(Point3 &p,face &f){
80 Point3 pl = P[f.b] — P[f.a];
81 Point3 p2 = P[f.c] — P[f.a];
82 Point3 p3 = p — P[f.a];

83 return (pl”’p2)*p3;

84 }

85 void deal(int p,int a,int b){

86 int f = gla][b];

87 face add;

88 if(F[f].ok){

89 if(dblcmp(P[p],F[f]) > eps)
90 dfs(p,f);

91 else {

92 add.a = b;

93 add.b = a;

94 add.c = p;

95 add.ok = true;

96 glpllb]l = glallp]l = glbllal = num;
97 Flnum++] = add;

98 }

99 }

100 }

101 / BV E A iz A T8 AR A E

102 void dfs(int p,int now) {

103 F[now] .ok = false;

104 deal(p,F[now].b,F[now].a);
105 deal(p,F[now].c,F[now].b);
106 deal(p,F[now].a,F[now].c);
107 }

108 bool same(int s,int t){

109 Point3 &a = P[F[s].a];

110 Point3 &b = P[F[s].b];

111 Point3 &c = P[F[s].c];
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return fabs(volume(a,b,c,P[F[t].a])) < eps &&
fabs(volume(a,b,c,P[F[t].b])) < eps &&
fabs(volume(a,b,c,P[F[t].c])) < eps;

¥
[ /IR =4ME

void create(){

num = 0;
face add;

//***********************************
/ /LR A T ARIERTE AN = A mE
bool flag = true;
for(int i = 1;7 < n;i++){
if (1 (P[O] == P[i])){
swap(P[1],P[i]);
flag = false;
break;
+
}
if(flag)return;
flag = true;
for(int i = 2;7 < n;i++){
if( ((P[1]1-P[0])A(P[i]-P[0])).1len() > eps ){
swap(P[2],P[i]);
flag = false;
break;
+
}
if(flag)return;
flag = true;
for(int i = 337 < n;i++){
if(fabs( ((P[1]-P[0])"(P[2]-P[0]))*(P[i]-P[0]) ) > eps)
{
swap(P[3],P[i]);
flag = false;
break;
}

if(flag)return;
//**********************************

for(int i = 0;7 < 4;i++){
add.a = (i+1)%4;
add.b = (i+2)%4;
add.c = (i+3)%4;

add.ok = true;

if(dblcmp(P[i],add) > 0)swap(add.b,add.c);

gladd.a][add.b] = gl[add.b][add.c] = gladd.c][add.a] =
num;

Flnum++] = add;
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161 for(int i = 4;7 < n;i++)

162 for(int j = 0;j < num;j++)
163 if(F[j].ok && dblcmp(P[i],F[j]1) > eps){
164 dfs(i,3);

165 break;

166 }

167 int tmp = num;

168 num = 0;

169 for(int i = 0;7 < tmp;i++)
170 if(F[i].0k)

171 Flnum++] = F[i];

172 }

173 //3F=ER

174 / /MR : HDU3528

175 double area(){

176 double res = 0;

177 if(n == 3){

178 Point3 p = cross(P[0],P[1],P[2]);
179 return p.len()/2;

180 }

181 for(int i = 0;1 < num;i++)
182 res += area(P[F[i].al],P[F[i].b],P[F[i].c]);
183 return res/2.0;

184 }

185 double volume(){

186 double res = 0;

187 Point3 tmp = Point3(0,0,0);
188 for(int i = 0;7 < num;i++)
189 res += volume(tmp,P[F[i].a],P[F[i].b],P[F[i].c]);
190 return fabs(res/6);

191 }

192 /] FRE=ZBENH

193 int triangle(){

194 return num;

195 1

196 /| REZIBTAE

197 / /K : HDU3662

198 int polygon(){

199 int res = 0;

200 for(int i = 037 < num;i++){
201 bool flag = true;

202 for(int j = 0;j < i;j++)
203 if(same(i,j)){

204 flag = 0;

205 break;

206 }

207 res += flag;

208 1

209 return res;

210 1

211 / /&1L
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/ /MK : HDU4273
Point3 barycenter(){
Point3 ans = Point3(0,0,0);
Point3 o = Point3(0,0,0);
double all = 0;
for(int i = 0;7 < num;i++){
double vol = volume(o,P[F[i].a],P[F[i]l.b],P[F[i].c]);
ans = ans + (((o+P[F[i].a]+P[F[i].b]+P[F[i].c])/4.0)x*
vol);
all += vol;
}
ans = ans/all;
return ans;
}
[/ REBIEAES
//Mik: HDU4273
double ptoface(Point3 p,int i){
double tmpl = fabs(volume(P[F[i].a],P[F[i]l.b],P[F[i].c],p))
b
double tmp2 = ((P[F[i].b]—P[F[i].a])"(P[F[i].c]—P[F[i].al))
.len();
return tmpl/tmp2;
+
}s3
CH3D hull;
int main()
{
while(scanf ("%d",&hull.n) == 1){
for(int i = 0;7 < hull.n;i++)hull.P[i].input();
hull.create();
Point3 p = hull.barycenter();
double ans = 1e20;
for(int i = 0;i < hull.num;i++)
ans = min(ans,hull.ptoface(p,i));
printf("%.31f\n",ans);
+
return 0;
}
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8 Hitw

8.1 =HE

SRR, XFFREMME

/*

« SRR, FERANMIEA

*/

struct BigInt{

const static int mod = 10000;
const static int DLEN = 4;
int a[600],len;

BigInt(){
memset(a,0,sizeof(a));
len = 1;

+

BigInt(int v){
memset(a,0,sizeof(a));
len = 0;
do{
allen++] = v%mod;
v /= mod;
Jwhile(v);
+
BigInt(const char s[]){
memset(a,0,sizeof(a));
int L = strlen(s);
len = L/DLEN;

if(L%DLEN) len++;

int index = 0;

for(int i = L—1;i >= 0;i —= DLEN){
int t = 0;
int k = i — DLEN + 1;

if(k < 0)k = 0;
for(int j = k;j <= i;j++)

t = tx10 + s[j] — '0';

alindex++] = t;

}
}

BigInt operator +(const BigInt &b)const{

BigInt res;

res.len
for (int
res
for (int
res
res
res

}

= max(len,b.len);

i = 037 <= res.len;i++)
.al[i] = 0;

i = 0;i < res.len;i++){

.ali] += ((7 < len)?al[i]:0)+((i < b.len)?b.al[i]:0);

.ali+l] += res.a[i]/mod;
.a[1] %= mod;

if(res.a[res.len] > 0)res.len++;
return res;
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}
BigInt operator *(const BigInt &b)const{

BigInt res;
for(int i = 0; i < lenji++){
int up = 0;
for(int j = 0;j < b.len;j++){

int temp = a[ilxb.a[j] + res.al[i+j] + up;

res.ali+j] = temp%mod;
up = temp/mod;
+
if(up != 0)
res.ali + b.len] = up;
}

res.len = len + b.len;

while(res.a[res.len — 1] == 0 &&res.len > 1l)res.len—;

return res;
}
void output(){
printf("%d",a[len—1]);
for(int i = len—2;i >=0 ;i—)
printf("%04d",a[i]);
printf("\n");

s

8.2 TEEHE
HDU 1134 KF4F=%
/ *

SEERHIRR

HIN cin>>a
Wi a.print();

* % X %

*/

#define MAXN 9999

#define MAXSIZE 1010

#define DLEN 4

class BigNum{

private:
int a[500]; //FAILUEHEIXERRIE
int len;

public:
BigNum() {len=1;memset(a,0,sizeof(a));} //HEERHK
BigNum(const -{int); /= int REWTEFUHRAH
BigNum(const charx); //f—1"FHFELENTERNLAIXE
BigNum(const BigNum &); //¥Dl#iERE

ABRXMEATEBNEERERS 0 B, ALURIEAE char B4, k#EmS o, BH

BigNum &operator=(const BigNum &); //EHMEZES, X EFHITHR

-

BEEHE
friend istream& operator>>(istream&,BigNum&); //EFHMNEEHFF

N— febe fobe

friend ostream& operator<<(ostream&,BigNum&); //EFHMLBIEER
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60
61
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63
64
65

ACM Template of kuangbin

BigNum operator+(const BigNum &)const;
ZEHEmzE

BigNum operator—(const BigNum &)const;
Z EIHHERIEE

BigNum operatorx(const BigNum &)const;
Z B tEsRIZEH

BigNum operator/(const [int &)const;

MEYHITHERER

BigNum operator” (const int &)const;

int operator%(const int &)const;
HiEEE Int

bool operator>(const BigNum &T)const;
L3

bool operator>(const 1int &t)const;

BRI/

void print(); / /EH K
}s3
[/ =1 int XENTERLAKRE
BigNum: :BigNum(const int b){
int c,d=b;
len=0;
memset(a,0,sizeof(a));
while (d>MAXN) {
c=d—(d/ (MAXN+1))* (MAXN+1);
d=d/ (MAXN+1) ;
allen++]=c;
+
allen++]=d;
}
[ /DN FRELBNTER U IR
BigNum: :BigNum(const char x*s){
int t,k,index,L,i;
memset(a,0,sizeof(a));
L=strlen(s);
len=L/DLEN;
if (L%DLEN) len++;
index=0;
for(i=L—1;i>=0;i—=DLEN) {
t=0;
k=i—DLEN+1;
if(k<0)k=0;
for(int j=k;j<=i;j++)
t=tx10+s[j]—'0";
alindex++]=t;
+
}
/ /¥ D& ek 25
BigNum: :BigNum(const BigNum &T):len(T.len){

/| EBIMETER, BENIRH
/| EEREEEF, AR
/| ERFRETHE, BEMAE
/| EBMEEER, KBd—
/I REHE n REEE

/| KRB — N BT RHT
[/ REFFZ—DREEIRNEE
[/ KEF— int HKBWTT
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66 int 1;

67 memset(a,0,sizeof(a));
68 for(i=0;i<len;i++)

69 ali]=T.a[i];

70 |}

71 |/ /ERMEEEN, ABZEWEZE
72 |BigNum & BigNum: :operator=(const BigNum &n){

73 int 1;

74 len=n.len;

75 memset(a,0,sizeof(a));

76 for(i=0;i<len;i++)

77 ali]=n.al[i];

78 return xthis;

79 |}

80 |istream& operator>>(istream &in,BigNum &b){
81 char ch[MAXSIZEx4];

82 int i=—1;

83 in>>ch;

84 int L=strlen(ch);

85 int count=0,sum=0;

86 for(i=L—1;i>=0;){

87 sum=0;

88 int t=1;

89 for(int j=0;j<48&&i>=0;j++,i—,t*x=10){
90 sum+=(ch[i]—-'0")*t;
91 }

92 b.a[count]=sum;

93 count++;

94 }

95 b.len=count++;

96 return in;

97 |}

98 |/ /ERMEEETT
99 |ostream& operator<<(ostream& out,BigNum& b){

100 int 1i;

101 cout<<b.a[b.len—1];

102 for(i=b.len—2;i>=0;i—){
103 printf("%04d",b.al[i]);
104 }

105 return out;

106 |}

107 |/ /WA RBZERAERER
108 |BigNum BigNum: :operator+(const BigNum &T)const{

109 BigNum t(*this);

110 int i,big;

111 big=T.len>1len?T.len:len;
112 for(i=0;i<big;i++){

113 t.al[i]+=T.a[1];

114 if(t.a[i]>MAXN){
115 t.ali+1]++;

116 t.a[i]—=MAXN+1;
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}

}
}
if(t.a[big]!=0)
t.len=big+l;
else t.len=big;
return t;

/| BN KRB BRIERIEE
BigNum BigNum: :operator—(const BigNum &T)const{

}

int i,j,big;
bool flag;

BigNum t1,t2;
if(xthis>T){

tl=xthis;
t2=T;
flag=0;

+

else{
t1=T;
t2=*xthis;
flag=1;

+

big=tl.len;

for(i=0;1i<big;i++){
if(tl.a[i]<t2.a[i]){

j=it1;

while(tl.a[j]==0)
Jjt+s

tl.a[j—]—;

while(j>1)
tl.a[j—]+=MAXN;

tl.a[i]+=MAXN+1-t2.a[1];

}
else tl.a[i]—=t2.a[i];
+
tl.len=big;
while(tl.a[tl.len—1]==0 && tl.len>1){
tl.len—;
big—;
+
if(flag)

tl.a[big—1]=0—tl.a[big—1];
return tl;

/ [ FRDKE 2 [BRIHE SR

BigNum BigNum: :operator*(const BigNum &T)const{

BigNum ret;

int i,j,up;

int temp,templ;

for(i=0;i<len;i++){
up=0;
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for(j=0;j<T.len;j++){
temp=al[i]*T.a[j]+ret.a[i+]j]+up;
if (temp>MAXN) {
templ=temp—temp/ (MAXN+1)* (MAXN+1) ;
up=temp/ (MAXN+1) ;
ret.ali+j]=templ;

+
else{
up=0;
ret.a[i+j]=temp;
}
}
if(up!=0)

ret.ali+j]=up;
+
ret.len=1+j;
while(ret.a[ret.len—1]==0 && ret.len>1)ret.len—;
return ret;
}
/| REFT—NEHHITHREE
BigNum BigNum: :operator/(const 1int &b)const{
BigNum ret;
int 1i,down=0;
for(i=len—1;i>=0;i—){
ret.ali]=(a[i]+down* (MAXN+1)) /b;
down=a[i]+down* (MAXN+1)—ret.a[i]*b;
+
ret.len=1len;
while(ret.a[ret.len—1]==0 && ret.len>1)
ret.len—;
return ret;
}
/] REXF— int ERPTEHITEUR
int BigNum: :operator%(const int &b)const{
int 1i,d=0;
for (i=len—1;i>=0;i—)
d=((d*x (MAXN+1))%b+a[i])%b;
return d;
}
[/ KB n REEE
BigNum BigNum: :operator”(const 1int &n)const{
BigNum t,ret(1l);
int 1i;
if(n<0)exit(—1);
if(n==0)return 1;
if(n==1)return xthis;
int m=n;
while(m>1) {
t=xth1is;
for(i=1; (i<<1)<=m;i<<=1)
t=txt;
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219 m—=1;

220 ret=retxt;

221 if(m==1)ret=retx(xthis);
222 }

223 return ret;

224 |}

225 | /[ REFFZ— D RBEIR/NELEL
226 |bool BigNum: :operator>(const BigNum &T)const{

227 int 1n;

228 if(len>T.len)return true;

229 else if(len==T.len){

230 ln=1len—1;

231 while(a[ln]==T.a[ln]&&1ln>=0)
232 Tn—;

233 if(ln>=0 && a[ln]>T.a[ln])
234 return true;

235 else

236 return false;

237 }

238 else

239 return false;

240 |}

241 |/ /KEF— int LRPWTEK/PEEE
242 |bool BigNum::operator>(const int &t)const{

243 BigNum b(t);
244 return *xthis>b;
245 |}

246 |/ /MH KR
247 |void BigNum::print(){

248 int 1;

249 printf("%d",al[len—1]);
250 for(i=len—2;i>=0;i—)

251 printf("%04d",al[i]);
252 printf("\n");

253 |}

254 |BigNum f[110];//FH=%

255

256 |int main(){

257 fl[e]=1;

258 for(int i=1;7<=100;17++)
259 fLi1=Ff[i-1]1*(4%xi-2)/ (i+1);// R =HBHENX
260 int n;

261 while(scanf ("%d",&n)==1){
262 if(n==—1)break;

263 fln].print();

264 1

265 return 0;

266 |}

kuangbin 255



oo Ul b~ WNRE

=

N

=

QOVWooo~NOoOUuDhWDNER

[

ACM Template of kuangbin

8.3 strtok FA sscanf Z5&HIA
SRAEASREA, ER—ITHEY.
gets(buf);
int v;
char xp = strtok(buf," ");
while(p)
{

sscanf(p,"%d",&v) ;
p = strtok(NULL,",");

8.4 MRRIFH, FahmiL
BILE RIS ERNESE, FA bis, REERKL. MEBEELE, BiEgH!

C++ ‘

E LRI

\#pragma comment(linker, "/STACK:1024000000,1024000000")
G++ ‘

HMEFRHER CCRARIA—EER, MEAKHEX. FiEE)

int __size__ = 256<<20;

char x__p__ = (char *)malloc(__size__)+__size__;
__asm__("movl,%0,%%esp\n"::"r"(__p__));

8.5 STL

8.5.1 {5tPAF! priority_ queue

empty() ZIRAFIAZTIREIE

pop() MRS TRITH

push() AN—TTHR

size() IREMESBATIF B TRZ N

top() IREMLEBATIBNITR T &

EERAIMEBATIH, ARSI EN. ERRIAR int B BRI AR K

priority_queue<int>ql;// KBS Hxt
priority_queue<int,vector<int>,greater<int> >q2; ///EYSELRA

B E X LR 3 -

struct cmp

{
bool operator () (int x, 1int y)

{
return x > vy; // x MHIRERS
//ERIAEREMAR, W: return p[x] > plyl; &x& plil MR EERS
}
}s
priority_queue<int, vector<int>, cmp>q;//ENXFEE

[1EP, BIANSHARFLE., E=NPSHHRLBRY.
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struct node

{
int x, vy;
friend bool operator < (node a, node b)
{
return a.x > b.x; //&WMEH, x PMHRERS
+
+s5

priority_queue<node>q;//ENXTT .

[/ TEZEMH, v AE, x ARER.

//BIEEENX operator< BIEFFRELBTETIMER.
[/ EEE <" B, RFAEEY >”, ARSAERIFHER

8.5.2 set F1 multiset

set F1 multiset FIE—#E, BE multiset RIFEETE.

TTEBANB =N, SRB—EWHIFENBEHIF, BARIRRE less<> HEFFHNKHEF.
TN AREmMTRE, REEmAFMMER.

BENX int HIFERE: (BUARNZMNNEIXE, TEXMNMAKE/)

struct classcomp {
bool operator() (const int& lhs, const 1int& rhs) const
{return lhs>rhs;}
Y/ /XBBEMESH, FE
multiset<int,classcomp> fifth; // class as Compare
FEXEHFRENK T NKENNHEFIT .
B E X HF R :
(X set B(3E multiset FIFMEE X THIFEE, EXERFJAT—HFE LHIFRED

struct Node
{
int x,y;
+s
struct classcomp//%iZBB x MW/INEIKHEF, x HENIZRE v WXE/NHEF
{
bool operator () (const Node &a,const Node &b)const
{
if(a.x!=b.x)return a.x<b.x;
else return a.y>b.y;
+
Yy //EBRRXBEMNMES
multiset<Node,classcomp>mt;
multiset<Node,classcomp>::iterator 1it;

FERY:

begin() REHEEE—NTEZAIENKES
clear() BB BTE

count() REIEMETEZNIME
empty () WMREEAZE, RE true
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end() REEEIRE—NTREAIEKEE

erase() MBREEFHTERE (BRE—ITHRE, HHEEKS)

find() REI—MEEFEEKREITRAIERKSE

insert() HEEEYFEATER

size() E&PTENHE

lower_bound () REEEAT (HFTF) EEMNE—NDTENERE

upper_bound() BREIXFEMETEHIENKES

equal_range() BREIEAHT5AXEERFN LETRIOENERES

GEEXMTF multiset MIBRZBRIEZEIMRESIEHRLUX/MERE MR, MEE—DERER
=)

8.6 INHILHIMNE

/[ ERTFIEREHY

template <class T>

inline bool scan_d(T &ret) {
char c; 1int sgn;
if(c=getchar(),c==EOF) return 0; //EOF

while(c!="—"'&&(c<'0'||c>'9")) c=getchar();
sgn=(c=='-"')7-1:1;

ret=(c=="'-"')?0:(c—'0");
while(c=getchar(),c>='0"'&&c<='9"') ret=retx10+(c—'0"');
retx=sgn;

return 1;

}

inline void out(int x) {
if(x>9) out(x/10);
putchar (x%10+'0"');

}

8.7 EP\EX

RNEE, AR —EES, B&XEEIGER-.

BZOJ 2038: [2009 EIZREIIBA] /N Z BI#KF (hose)

Description

ERA—1MEFHENA, N2 BREBLEHERZRAN—HEILHNBRTPHE IR
g, BTH X, M Z BELEDZXWARNRKTFIIE, TRMRERRA - - BHFK
W, NZHXNRHKFMNLB NGRS, RENES L 2| R(L

Input

BMAXHE—ITESHNERBHE N 1 M. N AKRFHHEE, M A/ Z riEiAEHNEE.
ETR—ITES N NEEHK Ci, H Ci R7%E i ARTHEHE, HENHGERAERNEF
R"n. BETR MIT, BTAINEEH L, R RTF—NMAE.

Output

BE M 1T, ¥FEMERE—ITHHESH A/B RRMZIEEHXIE [LR] FRENHL
RARFEHEHEBNER. FZBERA 0 NimE 0/1, BFNMEBN A/B AIARETH. (F
DA

Sample Input

64

123332
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26

13

35

16

Sample Output
2/5

0/1

1/1

4/15

R

AFZZ T XEAE N H B IR BHTF 75

RINER, BMEE, —MBEEDMN sqrt(n) R, 2RHEF.
FI—FRKRIGERPIEEFH/NERS, #RIE manhattan MST B dfs FFK#E.

8.7.1 Hik
const 1int MAXN = 50010;
const 1int MAXM = 50010;
struct Query
{
int L,R,id;
}node[MAXM] ;
long long gcd(long long a,long long b){
if(b == 0)return a;
return gcd(b,a%b);
}
struct Ans{

long long a,b;//5# a/b
void reduce()//5THUILTE

{

= gecd(a,b);

long long d
b /= d;

a /= d;
}
}ans [MAXM];
int a[MAXN];
int num[MAXN];
int n,m,unit;
bool cmp(Query a,Query b){

if(a.L/unit != b.L/unit)return a.L/unit < b.L/unit;
else return a.R < b.R;

}

void work(){

long long temp = 0;

memset (num,0,sizeof (num));

int L = 1;

int R = 0;

for(int i = 0;7 < m;i++){
while(R < node[i].R){

kuangbin 259



33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

a b wNRE

ACM Template of kuangbin

temp —= (long long)num[a[R]]*num[a[R]];
numlfa[R]]++;
temp += (long long)num[a[R]]*num[a[R]];

while(R > node[i].R){
temp —= (long long)num[a[R]]*num[a[R]];
numlfa[R]]——;
temp += (long long)num[a[R]]*num[a[R]];

while(L < node[i].L){
temp —= (long long)num[a[L]]*num[a[L]];
numla[L]]—;
temp += (long long)num[a[L]]*num[a[L]];

> node[i].L){

temé —= (long long)num[a[L]]*num[a[L]];
num[a[L]]++;
temp += (long long)num[a[L]]*num[a[L]];

ans[node[i].id].a = temp — (R—L+1);

ans[node[i].id].b = (long long) (R—L+1)*x(R—L);

ans[node[i].id].reduce();

R++;
}

R—;
}

L++;
}
while(L

L—:
}

}
}

int main(){

while(scanf ("%d%d",&n,&m) == 2){
for(int i = 1;7 <= n;i++)
scanf ("%d" ,&a[i]);
for(int i = 0;1 < m;i++){
node[i].id = 1}
scanf ("%d%d" ,&node[i].L,&node[i].R);

int)sqrt(n);

sort(node,node+m,cmp) ;

for(int i = 0;7 < m;i++)

printf("%lld/%lld\n",ans[i].a,ans[i].b);

}
unit = (
work();
}
return 0;
}

8.7.2 Manhattan MST B dfs i K fi#

const int MAXN
const int MAXM
const int INF =
struct Point{
int x,y,1id;

50010;
50010;
Ox3f3f3f3f;
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}p [MAXN], pp [MAXN] ;
bool cmp(Point a,Point b)
{
if(a.x != b.x) return a.x < b.x;
else return a.y < b.y;
}
//BIRE4E, & y-x KTFHEI, B2 y+x =/
struct BIT{
int min_val,pos;
void 1init()
{
min_val = INF;
pos = —1;
+
}bit[MAXNT;
struct Edge{
int u,v,d;
}edge [MAXN<<2];
bool cmpedge(Edge a,Edge b){
return a.d < b.d;
}
int tot;
int n;
int F[MAXN];
int find(int x){
if(F[x] == —1) return x;
else return F[x] = find(F[x]);
}
void addedge(int u,int v,int d){
edge[tot].u = u;
edge[tot].v = v;
edge[tot++].d = d;
}
struct Graph{
int to,next;
}e[MAXN<<1];
int total,head[MAXN];
void _addedge(int u,int v){
e[total].to = v;
e[total].next = head[u];
head[u] = total++;
}
int lowbit(int x){
return x&(—x);
}
void update(int i,int val,int pos){
while(i > 0){
if(val < bit[i].min_val){
bit[i].min_val = val;
bit[i].pos = pos;
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57 i —= lowbit(i);

58 }

59 |}

60 [int ask(int 1i,int m){

61 int min_val = INF,pos = —1;

62 while(i <= m){

63 if(bit[i].min_val < min_val){

64 min_val = bit[i].min_val;

65 pos = bit[i].pos;

66 }

67 i += lowbit(i);

68 }

69 return pos;

70 |}

71 |int dist(Point a,Point b){

72 return abs(a.x — b.x) + abs(a.y — b.y);
73 |}

74 |void Manhattan_minimum_spanning_tree(int n,Point p[]){
75 int a[MAXN],b[MAXN];

76 tot = 0;

77 for(int dir = 0;dir < 4;dir++){

78 if(dir == || dir == 3){

79 for(int i = 0;1 < nj;i++)

80 swap(p[il.x,pl[i]l.y);

81 }

82 else if(dir == 2){

83 for(int i = 0;1 < nj;i++)

84 pli].x = —p[i].x;

85 }

86 sort(p,ptn,cmp);

87 for(int i = 0;7 < nj;i++)

88 ali] = b[i] = pl[il.y — p[i]l.x;
89 sort(b,b+n);

90 int m = unique(b,b+n) — b;

91 for(int i = 1;7 <= m;i++)

92 bit[i].init();

93 for(int i = n—1;i >= 0;i—){

94 int pos = lower_bound(b,b+m,a[i]) — b + 1;
95 int ans = ask(pos,m);

96 if(ans != —1)

97 addedge(p[i].id,p[ans].id,dist(p[i]l,p[ans]));
98 update(pos,p[i].x+p[i].y,1);
99 }

100 }

101 memset(F,—1,sizeof(F));

102 sort(edge,edge+tot,cmpedge);

103 total = 0;

104 memset (head,—1,sizeof (head));

105 for(int i = 0;7 < tot;i++){

106 int u = edge[i].u, Vv = edgel[i].v;
107 int t1 = find(u), t2 = find(v);
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if(tl = t2){
FLt1] = t2;
_addedge(u,v);
_addedge(v,u);
}
+
}
int m;
int a[MAXN];

struct Ans{
long long a,b;
}ans [MAXM];
long long temp ;
int num[MAXN];
void add(int 1,1int r){
for(int i = 1;7 <= rji++){
temp —= (long long)num[a[i]]l*num[a[i]];
numlfal[i]]++;
temp += (long long)numl[a[i]]l*num[a[i]];
+
}
void del(int 1,int r){
for(int i = 1;i <= rji++){
temp —= (long long)numl[a[i]]*num[a[i]];
numfa[i]]——;
temp += (long long)num[a[i]]*num[a[i]];
+
}
void dfs(int 11,int rl,int 12,int r2,int idx,int pre){
if(12 < 11) add(12,11-1);
if(r2 > rl) add(rl+l,r2);
if(l12 > 11) del(11,12-1);
if(r2 < r1) del(r2+1,rl);
ans[pp[idx].id].a = temp — (r2—12+1);
ans[pp[idx].id].b = (long long) (r2—12+1)*(r2—12);
for(int i = head[idx];i != —1;i = e[i].next){
int v = e[i].to;
if(v == pre) continue;
dfs(12,r2,pp[v].x,pplv].y,v,idx);
+
if (12
if(r2
if(12
if(r2

11)del(12,11-1);
ri)del(rl+l,r2);
11)add(11,12—-1);
rl)add(r2+1,rl);

AN V V A

}
long long gcd(long long a,long long b){

if(b == 0) return a;
else return gcd(b,a%b);
}
int main(){

while(scanf ("%d%d",&n,&m) == 2){
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for(int i = 1;i <= n;i++)
scanf ("%d" ,&a[i]);
for(int i = 0;7 < m;i++){
scanf ("%d%d" ,&p[i] .x,&p[i].Y);
p[i].id = 1;
ppli] = pli];
}
Manhattan_minimum_spanning_tree(m,p);
memset (num,0,sizeof (num));
temp = 03
dfs(l,O,pp[O] .X,pp[O] -y;O,_l);
for(int i = 0;1 < m;i++){
long long d = gcd(ans[i].a,ans[i].b);

printf("%lld/%lld\n",ans[i].a/d,ans[i].b/d);

}
}

return 0;

}
8.8 VIM B &

set nu
set history=1000000

set tabstop=4
set shiftwidth=4
set smarttab

set cindent
colo evening

set nobackup
set noswapfile

set mouse=a

map <F6> :call CR()<CR>
func! CR()

exec "w"

exec "!g++,% —0,%<"
exec ", ./%<"

endfunc

imap <c—]1> {<cr>}<c—o>0<left><right>
map <F2> :call SetTitle()<CR>
func SetTitle()

let 1 =0

let 1T =1+ 1 | call setline(l, '#include <stdio.h>")
let 1T =1+ 1 | call setline(l,'#include <string.h>")
let 1T =1+ 1 | call setline(l,'#include <iostream>')
let 1T =1+ 1 | call setline(l, '#include_ <algorithm>")
let 1T =1+ 1 | call setline(l, '#include_ <vector>")
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let
let
let
let
let
let
let
let
let
let
let
let
)
let 1 =
7))
let 1 =
let 1
let 1 =
endfunc

F Y~ Y~~~

e el e e e e i e

—~

—

+

1

IIHFECE -

syntax on

set nu

+ + + + + + + + + + + o+

PR R HRHRRRRBRRBRRR

=

e

set tabstop=4

set shiftwidth=4

set cin

colo evening

set mouse=a

call
call
call
call
call
call
call
call
call
call
call
call

call
call

call
call

setline(l, '#include <queue>")
setline(l, '#include <set>")
setline(l, '#include <map>"')
setline(l, '#include <string>"')
setline(l, '#include <math.h>")
setline(l, '#include <stdlib.h>")
setline(l, '#include <time.h>")
setline(l, 'using namespace std;"')
setline(l,'")

setline(l, "intymain()")
setline(l,'{")

setline(l,'uuuu//freopen("in.txt","r",stdin) ;"'

setline(l,'Luuu//freopen("out.txt","w",stdout)

setline(l, 'Luuu'")
setline(l,'LuLureturn,0;"')
setline(l,'}")
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